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Benin: A. Asner & Co. 5, Unter den Linden, 


“NEWALL’S PATENT LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves conclusively- that'a Gonguctor made 
of Copper, of adequate size, is the best of all appliances for the protection of every description of Building from the 
destructive effects of Lightning, 


NEWALL & CO.’8 PATENT GOPPER-ROPE LIGHTNING COMBGGIOR, 


As applied to all kinds-of Baildings-and: Shipping: in all parts of the world with un varying Success, is the 
most reliable, most effective, and cheapest conductor offered to the public. 
It is simple in its application, no insulators beitigerecuired ; and it costs only ONE SMILDING per foot for the standard 


site, Which is safe in any storm. 


SOLE PATENTEES OF UNTWISTED WIRE ROPE, 


Manufacturere of Iron and Steel Ropes fer Colliery and Railway Purposes. Rigging . 
Ropes, Guide Ropes, &c. | 
Gicr AND Sitver Corb HANGING PICTURES, IRON, STEEL, AND Copper FOR CLOCK AMD BASH LINES, 80, 


R. S. NEWALL & Co., LONDON, 130, STRAND, WC. 


LIVERPOOL, 36, Waterloo Road; GLASGOW, 68, Anderston Quay; MANUFACTORY, 
ya ne. 


“BRITISH. TELEGRAPH MANUFACTORY (LIMITED) 


(Sir C, Wheatstone’s Patents). 
Offices and Works--#74, EUSTON ROAD, LON DON, a. we 


TELEGRAPH . ENGINEERS AND CONTRACTORS. . 


WHEATSTONE’S AB Cc Instruments, and. Roman Type Printer for use with same, Electric 
Clocks...“ Magneto Electric Counters, Exploders, and Bell Pulls for Publi¢ Buildings; Mines, &c. .Wheat- 
stone's Automatic Instruments (duplex). : Polarised and Tresaating ie, and ‘Kinds of 
lostrüments. 


TELEGRAPH: WIRES ERECTED AND. MAINTAINED, 


of Biectric Light: and: ‘Plating Maybines. 
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RUPTURES,By Royal Letters Patent. 


MOC-MAIN LEVER TRUSS 


COMPANY. LiMiTED. 
WHITE'S MOC-MAIN LEVER TRUSS 
Is allowed by upwards of five hundred 


Medical Men to the moat effective invention in the 
curative treatment of HERNIA; The use of a steel 


spring,so ‘hurtful in ite effect, is here avoided, a soft 
batdage being Worn the body, while ‘the 
requisite resistin Wer supplied by the MOC: 
MAIN PAD PATENT LEVER, rap with #0 
much ensé and closeness that it cannot be detected, 
and, be worn during sleep. A descriptive Cir 
cular may. be had, and the Truss (which cannot fail ta 
fit) forwarded by post on the circumference of the 
body, two inches below thé ‘ups, being sent to the 


Manufacturer, 
SOHN WETITE, 


928, PICCADILLY, W. 


Price of a single Truss, 168, 218, 266. 6d., 318. 6d., postage 
free. Double Triss, 315. 6d., 428., and ss. 6d., postage free. An 
Umbilical Truss, 42s. and 52s. 6d., postage free. 

Post-omee rders to be made payable to Jont Wurre, Post- 


office, Piccadilly. 


thé Legs, Sprains, &c. 


and will also advise in 


Add, Salphturic, 


Atetic Acid (Beanfoy's strength) 6d. tb. 408. 


4 cwt, | | 
“pie. second quality, commercial, per 


« 
QE 


NEW PATENT 


ELASTIC STOCKINGS, KNEE:CAPS, &c. 


For Varicose Veins, and all cases of Weakness and Swelling of 
| are pofous, fight in texture, and 
like an ordinary stocking. Price 


inexpensive, and are drawn on 
each; postage free. 


from 43. 6d., 78, to 16s. 


CHEST EXPANDING BRACES, FOR 
BOTH SEXES. | 


For Gentlemen they act as a substitute for the ordinary braces. 
For Children they are invaluable, they prevent stooping and 
reserve the Symmetry of the Chest. | 
ices for Children ve and 10/6, Adults, 15/6 and each. 
JOHN WHITE, Manufacturer, 228, Picca by, London. 


Chemical; Electrical, and Scientific Pepot, 


151, Walworth Road, London, 


W. EE. AKHURST. & Co. 


Supply every description of Batteries complete, 


Porous Cells, Carbons; Zincs, and F ittings at trade 
prices, Galvanic, Photographic, and Chemical Ap- 
paratus, Electric Bells; &c., &c., on very advantageous 
terms. .-Phose® having second-haiid  apseratus for 
disposal should communicate with Messrs. Aldurst 
& Co, who will undertake the sale of such apparatus 

the Purchase, 
Sale, Exchange, or Hire of the same. ais 
Chemicals for Electrical and Photographic pur- 
ses cheaper than any other house in t trade, 
r complete list of which inclose one Stamp. 


id: Ib, by Carboy (sp. gr. 1°850) ad. tb. by 


Winch Quart. 


Ach Nitric (SP. Bt. 17360), 74 Ib, “Ditto (sp. gr. 2-420) 

_ Cyanide Potassium, rs, 6d; Ib. Ditto for 
Ammonia Muriate (Sal Ammoniac}, 8d. Ib. 
3 Dioxyde (granular for Batteries), sd, Ib, 
a itto, | 


: 
“Glacial Acetic: Acid 


Gold, 75. 1b. 


34, 1b., 208, owt, | 
ted Spirit, 60 op, 45 64; gallon, - 67 op 


solid 40°, 1s. 6d. 1b, 


2s. OF 


ditto, ‘commercial, 


¢ reduction and special quotations for: in 


| 


(warranted 25. tod. Ib, ; 
_-Pyro-gallic. (best. Baglish), as, rod. où Foreign ditto, 


gd. tb, 
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Office of the BIRKBECE BUILDING Society, 29 & 30, 


HOW T0 PURCHASR A HOUSE FOR TWO 
GUINEAS PER MONTH. 


With Immediate Possession and no Rent to a apey at the 


Sou 


Buildings, Chancery Lane. aca 

HOW TO PURCHASE A PLOT OF LAND POR 
FIVE SHILLINGS PER MONTH,’ 

With Immediate Possession, either for Building or Gardenin 


Apply at.the Office of the-S1RKBECK 
IBTY, 29 and 30, Southampton Buildings, Chancery Lane. 


HOW TO INVEST YOUR MONEY WITH 
SAFETY, 


Apply at'the Office of the Binkneck Banx, “9 & 30, Southampton. 
Buildings, Chancery Lane, Deposits received at varying: rates: of 
interest for stated periods, or repayable on demand. 

Current Accounts opened with Persons properly introduced, ani 
Enterest allowed off the minimum monthly balances. English ancl 
Li 2 Stocks and Shares purchased and sold, and Advances made 
thereon. 

Office hours from 10 4; except on Saturdays, when the Bank 
+ 2oclock. On Mondays the Bank is open until 9 o'clock 
in the 


ening. 
A Pamphilet, with /nil particulars, may be had én application, 


FRANCIS RAVENSCROPT, Manager. 
TELEPHONIC ELECTRICITY. 
MAGNETS, CO/LS, BINDING-SCREWS 


AND ALL KINDS OF 


ELECTRICAL AND PHILOSOPHICAL APPARATUS, 
CAN BE HAD OF 


W. LADD & CO. 


11 & 12, Beak Srreet, Recent Street, Lonpow, W. 


@ 
; 
+ 
d 


B* MAGNETS, 4 inches long, rs. each ; Extra Powerful ditto, 
5 inches long; 2s, ¢ach. 


pur- 
AND 


Binning. Screws, 9s. per dozen; Larger Gd. 
Dousse Ling and 3d. per yard. 


Covered 36 Wire, 4s. the Ib, 
Erecrric BELLs, 78, 6d., ros, 6d., 15s. each. 
Constant Barrerres for ditto, ExpicArons, Pusa Pirces, 
Line Wires, at Lowest Prices: 


Estimates given for fitting up Mstablishnients with 
Bells and Indicatérs. | 


ELECTRICAL & PHILOSOPHICAL INSTRUMENTS | 


BH. DARTON & CO.. 
WHOLESALE SCIENTIFIC MAKERS 
| 45, St. John Street, West Smithfield: 


ESTABLISHED 2835. | 


| Agents to the Science and Ari Department, S, Kensington. | 


M. THEILER & SONS, 


88, CANONBURY ROAD, LONDON, N, 


of 


TELEGRAPHIC am ELECTRICAL 


~ 
Zz 


THE 


TELEGRAPHIC JOURNAL 


A 


ELECTRICAL REVIEW. 


Vo. VI. APRIL 15, 1878. 


No. CXXV.: - 
CONTENTS : 4 
Breguet’s Telephone 158 167 Signals” 


+ 174 


Edison’s Telephone (z//ustrated) .... 158 
Weston’s LL. Electric Machine.. 159 
Varley’s Magneto-Electric Machine 


Traffic Receipts 169 
Proceedings of Societies ............ 169 


General Science Columns : — 


** Action of Ozone on Iodine” .... 275 


175 


illustrate 60 . ” 
The Lightning Thames High Level Bridge” .... 173 “Tron in the Sun”......... + 175 
163 **The New Iron-Clads” ....... e+e 173 City 175 


TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 
and Colonial Patent Agents, give prompt personal attention 


to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 

years) continue to obtain Patents for Inventions. Pamphlet, 

— special advice, gratis or by post. 166, Fleet Street, 
ndon. 


TELEGRAMS.—The Oriental and American 


Telegram Company (Limited), 140, Leadenhall Street, having 
from the rst December, 1876, taken over the business of Flamant’s 
orth American Agency, are now prepared to receive and despatch 
Messages to NORTH AMERICA, South America, India, China, 
Australia, &c. Registered Clients effect a considerable saving 
through this aor ong No charge made for Registration. (See 
Tariffs.) Messages for all parts are received at the Offices of the 
Company, 140, enhall Street, E.C., and forwarded with the 
utmost despatch. Otto Rocus, Managing Director. 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 
ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 
4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels, 
warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. H. and H, S. draw attention to their Bells, &c., 
especially adapted for mines. Models made. Experiments carried 
out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. 


TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
unction with Messrs. SAXBY & FARMER), apes and improved 
Captain TYLER, on behalf of the Board of Trade. ‘By the use 
of this appliance, a signalman who receives a telegraphic indication 
of a line blocked from the yee in advance, cannot possibly 
ive a contrary signal upon the outside semaphore to the engine- 
river. 
‘Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—7he Times. 
Office and Works—4, OLD STREET, GOSWELL Roap, LONDON. 


TELEGRAPH INSTRUMENT CASES. 


GEORGE BEECH, 


10}, LINTON ST., PACKINGTON Sf., 
ISLINGTON, IN. 


Continues to supply Railway and Telegraph Engineers with 
every description of Telegraph Instrument Cases, Single 
Needle, Block, Bell, Switch, &c. The material and work- 
manship of first quality and guaranteed. 


Terms Moderate for Cash. 


GEOLOGY.—In the Preface to the Student’s 


ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 
he says :—‘‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a well-arranged collection of specimens, 
such as may be procured from Mr. TENNANT (149, Strand), 
Teacher of Mineralogy at King’s College, London.” ese Col- 
lections are supplied on the following terms in plain Mahogany 
Cabinets :— 

100 Specimens, in Cabinet, with 3 Trays ............ 42 2 
200 Specimens, in Cabinet, with 5 Trays ....... sore § § 
300 Specimens, in Cabinet, with 9 Drawers ....... « 10 10 
400 Specimens, in Cabinet, with 13 Drawers ...... 21 0 

More extensive Collections at 50 to 5,000 Guineas each. | 


PHOTOGRAPHY 
(RAPID DRY PROCESS). 
Previous Knowledge not necessary. 


No Chemicals required in the field. 
Tourists’ Pocket Camera and Slides, 
for Plates 4¢ by 31. Lens, Patent 
Folding Stand, Chemical Laboratory, 
and every requisite. 


Price Complete, £8 8s. 
The same Set for Pictures 5 by 4, | 
49 95. 

Practical Instruction Free. 
Sensitive Plates, 4s. per doz. | 


WRATTEN & WAINWRIGHT, 
38, GREAT QUEEN ST. LONG ACRE, W.C. 


ELEGRAPH CONTRACTORS (Home or 
Foreign) can be supplied with every description of Cabinet 
Work, at WM. M. FOX ROFT’S TELEGRAPH CASE MANU- 
FACTORY, 54, Compton STREET, CLERKENWELL, E.C. Single 
and Double Needle Instrument Cases, Disc Cases, Morse s, 
and Bell Cases always in Stock. Teak Cases for Station Clocks 
made to order. Tenders given. 


GEORGE BOOR & CO. 


Merchants and Chemical Agents, 


55, BISHOPSGATE STREET Without, 
AND 112, ARTILLERY LANE, CITY. 


Specialties : Phosphorus, Chlorate of Potash, Sulphate of Copper, 
Sal-Ammoniac, Acids of all kinds, Pyrotechnic Chemicals of every 
description. Quality—pure only, at the lowest cash prices. 


TALC, MICA, OR TALC 


Cut for Telegraph and all other purposes. 
‘PATENT MICA CHIMNEYS, 
Which never break by sudden heat or cold. . 


PATENT MICA LETTERS. PATENT MICA COVERS, 


C. JOHNSON, MICA or TALC MERCHANT, 


453, OXFORD STREET, LONDON, W.C. 
All Orders must be accompanied by a rerhittance. 
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MAGNETIC AND ELECTRIC TELEGRAPH WORKS, 
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& rrédrpmec desirous of having “ THE TELEGRAPHIC JOURNAL” forwarded to them regularly can 
have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row, LONDON, EC, 


Please supply “ The Telegraphic Journal" for the year 187 , for which I inclose Post Office 
Order for A 


Name 


Address 


Date 


P.O, Orders to be made payable to HAUGHTON & CO. at the Chief Office. 
Subscription ; Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 
and fourpence 


THE EXCHANGE TELEGRAPH COMPANY LIMITED. 


; HEAD OFFICES, 17 AND 18, CORNHILL, LONDON, E.C. 
This Company is establishing call stations throughout the metropolis and suburbs for working its 


TELEGRAPHIC CALL SYSTEM, 
by the aid of which subscribers may be enabled at any hour of the 


DAY OR NIGHT 


TO CALL A 


MESSENGER, CAB, OR POLICEMAN, 


AND GIVE THE 


ALARM OF FIRE. 


Other ‘‘ Calls” indicating the wants of a private house, chambers, office, or place of business may be arranged for, al! 
being made ina uniform manner by the pressure of a button on a small automatic instrument conveniently placed, and 
telegraphically connected with the nearest ‘‘ Call Station,’’ which in no case will be distant from the subscriber more than 
a quarter of a mile ; these instruments me but a few inches of space, are not liable to get out of order, require no local 
batteries or winding up, and no knowledge whatever of telegraphy to work them. 


CALL STATIONS, 


with a permanent staff of operators and messengers, will be established wherever required. A policeman will be found 


there, and an expert with a hand-pump or extincteur ready to act on the first alarm of fire, and each station will be in 
telegraphic communication with the nearest 


POLICE AND FIRE BRIGADE STATIONS, 


thus enhancing the public value of the system by the increased security which will be rendered to life and property. 


A 


TERMS FOR A SINGLE INSTRUMENT: Day and Night Service, 5 Guineas per annum. Extra Instruments at a reduction, 


Instruments placed and connected with the nearest Call Station, and kept in working order free of charge to subscribers. 
Messengers, when employed, Sixpence to Eightpence per hour. 
Automatic Fire and Burglar Alarms fitted in conjunction with the Call System. 


- For further particulars apply to the SECRETARY at the above address. 


ZANNI & BRIDGER. 


1, JAMES STREET, OLD STREET, LONDON, E.C. 


à Magneto-Electric Bell Pulls, entirely 
_ dispensing with the use of battery; very 

useful for Private Houses for ringing from 
House to Stable ; for Ship’s Cabin; also 
made larger to ring gongs for Mines, &c. 
Used with great success with the Telephone. 


Magneto and Electric Alphabetical 
Dial Instrument. 

Patent Morse Instrument to work 
without Battery. 

Batteries and all kinds of Electric Bells, 
Buttons, Indicating Tablets, with the latest 
Improvements. 

CONSULTING ELECTRICIAN—G. ZANNI, 


Liberal Discount to Trade. 


Gong for Block System. 
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ELECTRIC LIGHTING. 


Tue last words of the expiring poet Goéthe are 
said to have been a cry for “more light.” We 
remember hearing, a few years ago, the eminent 
Scotch divine, Principal Caird, preach one of his 
famous sermons to the students of Glasgow Univer- 
sity. It was a dismal November Sunday, and the 
college chapel was dimly lit by coal gas, half- 
turned on. As the orator waxed mightier in the 
pulpit, the winter day waned, and the darkness 
deepened. When at the climax of his eloquence, 
hesuddenly rehearsed the closing prayer of Goéthe, 
“More light—more light!” In an instant the 
chapel blazed with light. The janitor, a matter- 
of-fact old Scotchman, had promptly turned on 
the gas. This practical answer somewhat discom- 
fitted the preacher; but it was none the less 
appreciated by the congregation. 

If in these times, as some think, the higher 
spiritual light which Goéthe sought is waning, and 


becoming more and more uncertain, the same 


cannot be said for that material light supplied by the 
Macpherson. A source of illumination, of a power 
and brilliancy before unheard of, and rivalling the 
beams of the sun himself, is already in our hands. 
The electric light, as M. Jamin pointed out, at one 
of the recent conferences of the Sorbonne, which 
correspond to our Friday evening meetings at the 
Royal Institution, has now entered its practical stage. 
It has been so fully developed now that in regard to 
cost, convenience, and effectiveness, it completely 
eclipses, for certain purposes, the ordinary coal-gas 
in general use. These purposes are the lighting of 
large areas by a few powerful lamps. As yet, the 
electric light cannot be said to be fitted for the 
lighting of streets and private dwellings. In a 
practical sense it is not so divisible as gas, and 
cannot be so easily conducted into all the multi- 
farious ramifications of houses and cities. For the 
present, at least, gas will hold its own in this depart- 
ment ; but for the lighting of factories, large com- 
mercial establishments, warehouses, shops, and wide 
public thoroughfares, the electric light is ready to 
be adopted with profit and advantage. “ Gas,” said 
M. Jamin, “should be the retail purveyor, elec- 
tricity the wholesale merchant.” | 

Besides its cheapness, the electric light is superior 
to gas-light in many respects for such purposes. It 
has been complained that the light is too white and 


ghastly. It would be as reasonable to quarrel with 
daylight itself as to quarrel with it on this account, 
for the electric light is the nearest approach we 
have made to the perfection of sunlight, and it is 
only because we have been so long accustomed to the 
sickly yellow hue of gas that we cannot yet fully 
appreciate the purer brilliance of electricity. Under 


_ the electrie light the most delicate colours preserve 


their tints, and this fact especially recommends it 
to dyers, and also to manufacturers of cloth, for with 
it even the darkest colours can be woven by night 
as well as by day. The safety of the electric 
light against fire is another point in its favour. 
No lucifers are required to kindle it; each lamp 
is enclosed in a glass shade, and takes of itself 
the place of fifty or more scattered jets of gas. 
This consideration has caused insurance com- 
panies to insure works lit by electricity at a 
lower rate than the ordinary. The electric light 
is healthier than gas, inasmuch as it consumes 
little or no oxygen, and consequently gives off 
no foul and pernicious exhalations of carbonic 
acid and other poisonous gases. There is little or 
no burning in connection with it, and therefore, 
it does not raise the temperature of the factory. 
It is handy, for the necessary apparatus, magneto- 
electric machines, lamps, and connections, can 
be set up in a very short time; and the due 
lubrication and supply of carbon wicks, are the only 
further cares necessary. It has been objected to 
the electric light that it is too intense and not 
sufficiently diffusive, that it throws black shadows 
and is therefore unsuited to the illumination of 
factories, where there is a multiplicity of shafts, 
pulleys, and belting. But this defect, if it be a 
defect, can be overcome by the use of reflectors, or 
even by whitening the walls and ceilings, so that the 
light is mixed up and blended into a soft diffused 
radiance, which fills the whole apartment uniformly 
and casts no shadow at all. The cost of maintain- 
ing the light, apart from the initial expenses of 
installation, is at present only about one-fifth of the 
cost of gas. | 

On the Continent, and especially in France and 
Germany, where the machines of Gramme and 
Siemens have originated, the application of the 
electric light to large buildings, railway stations, and 
public places, is proceeding apace. England, which 
is considered by our Continental neighbours to be 
one large workshop, is somewhat behindhand in the 
matter ; nevertheless, owing to our busy industries, 
and to the naturally obscure character of our 
remarkable climate, and the retiring disposition of 
our sun, England is a country which has more to 
gain by adopting the electric ‘light than any other , 
The recent Trinity House trials of dynamo-electric 
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machines clearly demonstrated that of those experi- 


mented upon, the Siemen’s form was the best. But 


further, and probably more crucial, because more 
extensive, experiments are, we believe, about to be 
made at the forthcoming Paris Exhibition, with a 


view of determining the relative advantages of 


existing machines. It appears to be agreed that all 
the latest forms are capable of outdoing gas-light for 
illumination on a large scale ; and it only remains to 
discover their order of merit. These trials will be 
witnessed by visitors from all parts of the world, and 
no doubt the subject of electric lighting will receive 
an impulse from such a display of its capabilities. 
Let us hope that the impulse will be felt in 
England. 


BREGUET'S TELEPHONE. 


M. BREGUET has invented an entirely novel 
telephone, based on the principle of Lippmann’s 
electro-capillary electrometer. The transmitter 
and receiver are exactly alike, and each consists 
simply of a glass vessel containing a layer 
of mercury over which floats a layer of acidulated 
water. Into this water dips the point of a glass 
tube containing mercury. The upper part of the 
glass tube contains air, and may be open to the 


atmosphere or closed by a plate or diaphragm 
capable of vibrating. The circuit is formed by 
connecting up the mercury in the tube of the 
transmitting telephone with that in the receiver, 
and: also the mercury in the vessel of the transmitter 
with that in the receiver. When one speaks over 
the top of the tube of the transmitter, the vibrations 
of the air are transmitted through the mercury to 
the point of the tube where the mercury makes 
contact with the acidulated water of the vessel by 
the fine capillary bore of the tube. Here the 
electro-capillary action takes place, the vibratory 
motions of the mercury generating electro-capillary 
currents which traverse the circuit to the receiver, 
and by a reverse process reproduce the air 
vibrations at the top of the tube of the receiver. 
M. Breguet says that this telephone, unlike 
Professor Bell’s, is capable of reproducing not only 
oscillatory motions of the air, but of reproducing 
the exact range of the most general movements of 
the vibratory. plate. A portable form of this 
instrument, constructed by M. Lippmann, consists 


of a fine glass tube several centimetres long, 
containing alternate drops of mercury and 
acidulated water, so as to form an electro-capillary 
series. It is sealed at the ends, by which two 
platinum wires make contact with the terminal 
mercury drops. À rondelle of firwood is fixed 
normally to the tube by its centre, and gives a 
larger surface for the voice to act against, So as to 
furnish more motion to the tube when it acts asa 
transmitter, and be easily applied to the ear when it 
is a receiver. 

M. Breguet claims for this telephone, that it will 
act through submarine cables with instantaneous 
effect, because it will only establish variations oy 
potential at the sending end of the line, and, unlike 
other telephones, will not generate currents to flow 
through the line. But thisclaim does not appear to 
us to be justifiable, since currents must result in the 
line from the variations of potential set up, and if 
there is to be any communication at all, they must 
travel throughout the length of the cable from end 
to end. 


EDISON’S TELEPHONE. 


Described by G. B. Prescorr in Scribner's Monthly 


Mr. Tuomas A. Eptson, of Menlo Park, New 
Jersey, has invented a telephone which, like that of 
Gray, is based upon the principle of varying the 


strength of a battery current in unison with the rise 
and fall of the vocal utterance. The problem of 
practically varying the resistance controlled by the 
diaphragm, so as to accomplish this result, was by 
no means an easyone. By constant experimenting, 
Mr. Edison at length made the discovery that, when 
properly prepared, carbon possessed the remarkable 
property of changing its resistance with pressure, 
and that the ratios of these changes, moreover , 
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corresponded exactly with the pressure. Here, then, 
was the solution ; for, by vibrating a diaphragm with 
varying degrees of pressure against a disc of carbon, 
which is made to form a portion of an electric 
circuit, the resistance of the disc would vary in 
precise accordance with the degree of pressure, and 
consequently a proportionate variation would be 
occasioned in the strength of the current. The 
latter would thus possess all the characteristics of 
the vocal waves, and by its reaction through the 
medium of an electro-magnet, might then transfer 
them to a metallic diaphragm, causing the latter to 
vibrate, and thus reproduce audible speech. The 
figure shows the telephone as now constructed by 
Mr. Edison. The carbon disc is represented by the 
black portion, E, near the diaphragm, A, a, placed 
between two platinum plates, D and G, which are 
connected in the battery circuit, as shown by the 
lines. A small piece of rubber tubing, B, is attached 
to the centre of the metallic diaphragm, and presses 
lightly against an ivory piece, C, which is placed 
directly over one of the platinum plates. When- 
ever, therefore, any motion is given to the dia- 
phragm it is immediately followed by a corres- 
ponding pressure upon the carbon, and by a change 
of resistance in the latter, as described above. It is 
obvious that any electro-magnet, properly fitted 
with an iron diaphragm, will answer for a receiving 
instrument in connection with this apparatus, 


WESTON’S DYNAMO-ELECTRIC MACHINE. 


THIS convenient machine, the invention of Mr. 
Edward Weston, an American electro-metallurgist, 
has, during the last two years in America been 


try which is coming more and more into use, owing 
partly to its silvery lustre and the low cost of the 
metal, but principally to the impetus given to it by 
the introduction ofthese machines, The recent dis- 
coveries of nickel ore in New Caledonia will doubt- 
less tend to accelerate its extension still more. 

Fig. I represents the internal arrangement of the 
machine. An iron ring, or cylinder, A, forming the 
outer case, is fixed upon a wooden base. From the 
interior of this ring a number of magnets, B, B, B, 
project at equidistant intervals, all pointing to the 
centre of the ring. These magnets consist of a core 
of iron, to which are fastened a number of thin, 
tempered steel plates, the whole being wound with 
insulated copper wire, 4, 4,4, They are connected 
up together, so that the poles are alternately north 
and south. Inthe central space between the poles 
of these magnets, a revolving shaft, c, carries a series 
of armatures, E, E, E, made in segments. These 
armatures are formed of iron cores, wound with 
wire, G,G, G. The outer projecting ends, E, E, E, 
are thin lozenge-shaped pieces of iron, so arranged 
that when they are simultaneously revolved by the 
turning of the shaft they will pass very close to the 
inner poles of the electro-magnets, B, B, B, but 
without touching. 

When the shaft, c, which carries the armatures, 
G, G, G, is revolved rapidly past the electro-magnets, 
B (which have been previously charged), currents 
are induced in the coils of the armature, and, as 
these currents are alternating, a commutator, H, H’, 
fixed upon the shaft, is adopted to render them 
uniform. Two springs, or brushes, L, L’, are used 
along with this commutator to pick up the currents 
from it. They are made of very thin, hard rolled 
sheet copper, silver plated, in order to secure good 
contact without much friction. They are silver 
plated in order to prevent oxidation of the separate 


gradually taking the place of the large and trouble- 
some batteries hitherto used in electrotyping ; and 
an agency has recently been opened for it in London 


at 41, Queen Victoria Street. It is small and com- 
pact, easy of management, requiring only to be con- 
nected up by a belting to a source of rotary power, 
and yields a uniform current, capable of depositing a 
shell of copper from type in from two to two and a 
half hours, the shell being homogeneous in texture, 
and free from pin-holes. Nickel-plating is an indus- 


strips, and so secure a connection between the 
whole. These springs are fixed in adjustible clamps, 
supported on brass pillars. 

The operation of the machine is as follows :—If 
the machine be new, the current from a battery or 
other source of electricity is first passed through the 
outer electro-magnets in order to magnetise the steel 
plates of the core feebly, but permanently. The 
shaft and armature are then rotated by means of a 
belt, from any convenient source of power ; weak 


| 
| 
| 
: | 
| 
| 
E | 
| 
i 
Peg. L 
CH 4 AD * == = mag 
/ Na - 4 3 À 
| | = - B | 
1 
d 
: 
| 


160 THE TELEGRAPHIC JOURNAL. 


[APRIL 15, 1878. 


currents are thereby induced in the coils of the 
armature ; these are rendered similar in direction by 
the commutator, and gathered up by the brushes or 
springs, L, L. From the two pillars they are led 
by wires, ‘N, N, to-the coils of the electro-magnets, 
which they further enrich with magnetism. This 
intenser magnetisation of the electro-magnets in- 
duces intenser currents in the rotating armature, 
which again flow to intensify yet more the inducing 
electro-magnets, and so on, according to the well- 
known principle of mutualaccumulation. To utilise 
the currents from such a machine, it would simpl 
be necessary to place the work to be done in circuit 
with the electro-magnets and armatures, so that the 
currents induced in the armatures may pass through 
the work as well as the electro-magnets. But this 
mode of employing the currents is quite unsuited to 
electro-metallurgy, as the secondary currents result- 
ing from polarisation of the electrodes in the de- 
positing vat would, when the speed of the machine 
fell below a certain point, reverse the polarity of the 
electro-magnets and the direction of the current, 
thereby undoing what had been previously done, 
and defacing the electrotype. 

The device for preventing this evil effect isa 
special feature of the Weston machine. An up- 
right pillar of brass, iron, or other good conducting 
material is fixed on the base of the machine. On 
the top of this pillar is placed a cup, which can be 
rotated round its vertical axis by means of a belt 
from the shaft of the machine. ‘This cup has ribs or 
paddles on the inner side of its lower half as shewn 
in fig 2. At a short distance from this pillar, is 
placed another upright pillar parallel with the first, 
but having its end bent over at right angles towards 
the first in such a way as to project over the top of 
the cup. From the end of this arm, or bracket, a 
copper wire with an amalgamated point is made to 
dip intothe cup. The length to which this wire can 
dip down into the cup is adjustible by a screw. A 
small quantity of mercury is poured into the lower 
half of the cup, and the wire adjusted so that it just 
makes contact with the surface of the mercury. It 
is obvious that so long as the cup is at rest, the 
mercury will remain at the bottom, and the wire 
and cup will be in metallic contact. A circuit can 
therefore be established through them. But if the 
cup be rotated at a certain speed, the mercury will 
rise in it, and the contact between wire and cup will 
be broken. In this way the circuit would be 
interrupted. | 

This governor is inserted in the circuit of the 
machine, that is to say, the circuit formed of the 
armature coils, and the electro-magnets. The cur- 
rent passes up one pillar to the mercury cup and 
thence by the wire along the arm and down the other 
pillar. The mercury cup is rotated by a connection 
from the shaft of the armature, and there is a certain 
speed of rotation which causes the mercury to rise 
in the cup, breaking contact with the wire. In this 
case the current could then flow through an outside 
circuit consisting of the work to be done, if it were 
connected up to the pillars. Conversely, when the 
shaft of the machine, and consequently the cup falls 
to a certain speed, the connection between the cup 
and wire would again be completed, and the 
current would be short circuited past the external 
working circuit. By this contrivance itis obviously 
impossible for the reverse current from the electrodes 


of an electro-typing vatto reverse the polarity of 
the electro-magnets when the speed of rotation falls 
below a certain point, because such currents would 
not be allowed to enter the electro-magnets at all; 
they would be short circuited through the wire and 
mercury and would speedily exhaust themselves, 

Figure 3 represents the external appearance of 
this machine. No. 4 machine is largely used by 
manufacturers of silver ware and nickel, copper, 
and bronze goods. Itis 16 by 22 inches in the base, 
weighs 350 lbs., and costs £100. It can be driven at 
a speed of 800 turns per minute by ? of a horse 
power. 


VARLEY’S MAGNETO-ELECTRIC MACHINE. 


THE principle and chief features of novelty in this 
machine mainly consists in maintaining actual or 
nearly actual contact between the armatures and 
poles of theinducing magnets. The magnets them- 
selves, together with the intermediate cores, are 
surrounded by helices, and form complete magnetic 
circuits, so that the magnetic poles of the permanent 
or electro-inducing magnets have their respective 
north and south poles continuously, or nearly con- 
tinuously, closed notwithstanding the movement of 
the armature or armatures, but which armature or 
armatures when rotated or moved to or fro along 
the iron ring or link included in or forming part of 
the continuous magnetic circuit, alters the direction 
of the magnetic conduction through the inducing 
cores surrounded by electric conductors ; the effect 
of which alteration is to generate electricity in the 
conductors forming the helices. The armatures 
being in actual or nearly actual contact with the 
inducing magnets insure a more perfect magnetic 
conduction through the intermediate cores with 
which the inducing magnets form an unbroken 
magnetic circuit, so that a very large per centage of 
work done in giving motion to the machine is con- 
verted into electric energy. 

A machine on this principle, in its simplest form, 
consists of two horse-shoe magnets placed opposite 
one another, and with two soft iron cores, on which 
coils of covered wire are wound, placed between 
their poles. The two north poles of the magnets 
are in contact with the two ends of one of the cores, 
and the two south poles are similarly placed in 
relation to the other core. Together with these, 
which are fixed parts of the apparatus, there is an 
armature to which a reciprocating motion is com- 
municated, which places it first in contact or nearly 
so with the two poles of one magnet, and then 
transfers it to a corresponding position in respect to 
the other magnet. To increase the area of the sur- 
faces in contact or close proximity, the faces of the 
magnets and of the armature may be grooved. The 
armature may also be made double, so that the poles 
of the magnets may be received between its two 
parts. The attraction of the magnet for the two 
parts of the armature will then balance each other, 
and by a screw adjustment the surfaces of the arma- 
ture may be brought very close to the surfaces of the 
magnets without giving rise to friction. In place of 
a reciprocating armature a rotating armature may 
be employed, so formed as to connect the north 
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pole of one magnet with the south pole of the other, 
and as it rotates to couple the poles alternately. 

In Figure 1, M and M! are horse-shoe magnets ; 

rmanent magnets are ‘represented but electro- 
magnets are also available. Between the magnets 
and in with them are two cores of soft iron wound 
with coils of insulated wire c, c'; they form part of 
the circuit or circuits in which the electricity gene- 


G 


observed that in this arrangement no reversal of the 
D in the armature A takes place. 

igure 2 is an end view of the armature A‘shewing 
how it is grooved into the horns of the permanent 
magnets M, M' ‘Figure 3 shews the rotating arma- 
ture arrangement. The armature is mountedupon 
a rotating axis D, and as it revolves it alternatel 
closes the pole N with s':and-n' with s. In this 


[ H 


C? 


rated by the apparatus is transmitted. N, s, and N’, 
s', mark the poles of the magnets M and M!. 0, 0, 
are guides made of gun metal in which the rod D is 
free to slide to and fro ; it has uponit the armature of 
soft iron marked a. A reciprocating movement may 
becommunicated to thearmature between the guides 
Oo by connecting the rod D directly or indirectly 
with a steam engine or other motor. It will be 


arrangement the magnetism in the armature A is 
reversed in each rotation, and the armature carries 
a coil c?, so that electricity will be generated in the 
circuit of which this coil forms part. An ordina 
rotating commutator may be included in the circuit 
and the electricity can then be employed to excite 
the magnets M, M!, when electro-magnets are 
employed. 


THE LIGHTNING ROD. 


By KR. J. MANN, M.D., F.R.A.S. 


IN a paper read before the Society of Arts, Dr. Mann 
gives the following summary of the conclusions he 
has arrived at with reference to the construction of 
lightning rods :— 

1. The copper rope, or rod, employed as the 
main stem of a lightning conductor, should in no 
re + have a diameter of less than four-tenths of an 
inch. 

2. A rope, or rod, of four-tenths of an inch in 
diameter is not large enough for the protection of 
buildings that are more than 80 feet high. The 
resistance offered by a conductor of any given 
diameter increases with its length. Long con- 


ductors, therefore, require to be of larger size than 
short ones. 

3. For every additional 80 ft. of height, or of 
extent, a second rope, or rod, of the same trans- 
verse dimensions must be added, or the sectional 
area of the single rod must be increased in a similar 
degree. 

4. It is of no practical importance whether the 
conductor possess the form of a rope of twisted 
wire, or of a rod, provided it be of sufficient 
dimensions for the work which it has to perform. 

5. If a cylinder, or pipe, is used instead of a rope, 
or rod, it must be considered as furnishing the same 
conducting capacity that it would have if slit up 
along one side, and opened out into the form of a 
flat band. 

6. Galvanised iron may be used as a conductor 
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instead of copper, but it must have considerably | 


larger size, because iron is of inferior conducting 
capacity to pre A Increased size can quite com- 
pensate for inferior transmitting capacity. 

7. An iron rope, or rod, to be equally efficient, 
must be rather more than double the width of a 
copper rope or rod. In exact figures the pro- 
portional diameters needed is as 6°7 to 2°5. e 
conducting capacity of iron is five and a-half times 
less than that of copper, or, in more exact figures, 
as 14 to 77. 

8. A galvanised iron rope conductor should, in no 
circumstance, be less than eight-tenths of an inch 
in diameter. 

9. When a strip, or tape, of copper, is used in 
place of a rope, or rod, it should be in no case less 
than three-quarters of an inch broad, and one-eighth 
of an inch thick. Such a strip contains a sectional 
area of a tenth of a square inch. 

10. Galvanised iron, when used in the form of a 
strip, should be four inches wide, and an eighth of 
an inch thick. Such a strip would contain a trifle 
more than half a square inch of sectional area. 

11. Alightning-rod must be absolutely unbroken, 
or of continuous length from end to end. 

12. When metallic water-pipes, or other similar 
stretches of metal forming part of the structure, of 
an edifice, are made to do service as lightning con- 
ductors, all joints must be carefully made good by 
solder, and tested afterwards to ascertain the 
sufficiency of their conducting capacity. Without 
this precaution, the arrangement is liable to be a 
source of danger, instead of a means of safety. 

13. It is quite unimportant how a lightning- 
rod is attached to a building. It does not need 
insulating fastenings ; ordinary metal clamps of any 
kind may be quite safely employed, provided the 
rod be of good conducting capacity, and otherwise 
efficient. 

14. The rod must be terminated above in metal 
points, well projected up into the air. 

15. The terminal points may be made either of 
copper, or iron, but they must be tapered out very 
en and be perfectly sharp. An alloy com- 
posed of 835 parts of silver, and 165 parts of copper, 
forms an excellent material for tipping the points, 
because it enables these to preserve, for a long time, 
their sharpness under the circumstance of exposure 
to moist air. The silver tips should be made about 
two inches long, and be firmly screwed into the 
termination of the conductor. 

16. The air-terminal of the conductor should be 
branched out into several points. Multiple points 
—or aigrettes, as they are termed—of this kind, are 
now made in copper, of very good form, by all the 
best electrical engineers. 

17. The larger the building that has to be pro- 
tected, the more points, or clusters of points, should 
be used. In the case of buildings of any considerable 
extent the conductor itself must be branched out to 
all parts, and each branch must end in its own pro- 
jecting tuft of points. 

18. Terminal points should project into the air, at 
least eight feet beyond the building itself. 

19. The general idea may be kept in mind that 
lightning conductors approximately protect a 
conical space around them, whose base is four times 
as wide as the conductor is high. This principle, 
however, is not an infallible one, and it must not, 


therefore, be too implicitly relied upon. When- 
ever any parts of a building approach towards the 
limiting surface of such a conical space, additional 
points should be fixed there, and be brought into 
connection with the general system of the con- 
ductor. 

20. The bottom of the conductor must be carried 
down into the earth, and be connected with it by a 
surface-contact of large extent. 

21. About the best earth-terminal that can be 
contrived, consists in connecting the end of the con- 
ductor with the iron main of a gas-service, or water- 
service. Theend of the conductor should be attached 
to a broad piece of copper or iron, and this should 
be laid close along the metal surface of the main 
underground, or, where practicable, be even attached 
to it by some kind of solder. 

22. Where there is not the opportunity for adopt- 
ing this expedient, the lower end of the conductor 
should be placed in a shallow trench, opened out 20 
feet in the moist ground, and be buried along in it 
to the end, and be also well packed round with gas 
coke, broken into small pieces, before the trench is 
covered up with earth. 

23. Plates of copper, or iron, may be used as 
earth-terminals, if this be preferred. The plate 
should not then, however, in any case, furnish less 
than two square yards of earth contact, reckoning 
both sides, and it must be carefully rivetted and 
soldered to the conductor, and be surrounded with 
broken coke, before it is buried up in the earth. 

24. When the earth is unavoidably dry, the 
earth-contacts of the conductor must be made 
proportionally large. Abundant size may be so 
managed as to compensate for the disadvantage of 
dryness. 

25. With dry earth-contacts, lightning rods may 
be a source of danger instead of safety, if this pre- 
caution be not observed. The only means by which 
it can be ascertained whether a dry earth-contact 
has been made large enough is the employment 
of the galvanometer. This test should never be 
ar when the conductor terminates in a dry 
soi 

26. The danger of a lateral discharge from a 
lightning conductor diminishes with its capacity. A 
large well-pointed and well-grounded conductor will 
convey a very powerful discharge to the earth with- 
out the slightest tendency to strike through any 
object external to the rod. A small and imperfectly 
appointed conductor, on the other hand, is always 
prone, during the trasmission of lightning, to flash 
off some portion to surrounding objects. 

27. The capacity of a conductor may practically 
be increased in three ways to ensure this efficiency 
and safety :—1. By the employment of larger ropes 
or rods; 2. By a more abundant service of points ; 
and 3. By amplification and improvement of the 
earth contact. 

28. The proof that a conductor has been made 
capacious enough by the judicious employment of 
these means, is furnished by the magnetic needle 
of a galvanometer not being materially deflected 
when a galvanic current is passed through the con- 
ductor to the earth. 

29. All large masses of metal contained in a 
building should be metallically connected with the 
lightning-rod, unless when such are liable to be 
occupied by living people during a thunderstorm, 
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as in the case of an iron balcony fixed outside a 
wall in front of a casement; it is then better that 
such masses should not be connected with the con- 
ductor; because, under such circumstances, persons 
standing upon them would be in less danger of 
being struck. When they are connected with the 
conductor there is always some risk of persons 
standing upon them furnishing a path for the light- 
ning to the conductor. 

30. The best method of connecting masses of 
metal with a conductor is by closed circuits. That 
is a connecting metallic band should proceed to 
them from two different parts of the conductor. 

31. Soft metal gas-pipes must never be allowed 
to run- anywhere near to a lightning conductor, 
because there is always danger when they are so 

laced of some part of the discharge deviating 
rom its proper route to avail itself of the good 
earth-contact furnished by the expanded mains of 
the gas supply, and in doing so of melting the 
small fasible gas-pipe and setting fire to the gas. 

32. Zinc or iron pipes on the tops of chimneys 
are always to be regarded as masses of metal that 
are to be brought into connection with the con- 
ductor. 

33. Lofty meg A shafts may always be satis- 
factorily protected by a single conductor. Care 
must, however, be taken that the size of the con- 
ductor is adequate for the height, and the top of 
the shaft must be entirely encompassed by a bar 
or parapet edge of metal, and points must radiate 
from it on all sides into the air. 

34. In the case of manufactories where corrosive 
vapours are emitted from the chimneys, copper or 
iron terminals should be soldered into leaden tubes, 
and a subordinate service of points should be added 
at some lower level, where they would not be liable 
to be affected by the corrosive vapours. 


Bebietus. 


Pocket-Book of Useful Formule and Memoranda for 
Civil and Mechanical Engineers. By GUILFORD 
L. MoteswortH. Nineteenth edition, with a 
valuable -contribution on telegraphs by R. S. 
BrouGH,. Indian Telegraph nt. and 
PAGET Hiccs, L.L.D. E. and F. N. Spon, 
Charing Cross, London. 


THAT this handy pocket-book should have reached 
a nineteenth edition is a decisive proof of its merits. 
The addition in the later editions of a section 
devoted to telegraph construction adds very much 
to the value of the work; but we must confess that 
some portions of the matter in this section are of a 
perfectly useless nature. Of what use, for instance, 
a number of formulæ on the Catenary can be to.the 
telegraph engineer is beyond our comprehension. 
We do not hesitate to say that Messrs. Brough and 
Higgs could not bring forward a single instance in 
which such formulz have proved of the slightest 
practical value to the telegraph engineer. The 
example we have picked out is by no means an 
isolated case, as we could point to many other 
‘Instances if necessary. “It is perfectly true that 
formulæ may appear to be of no value when such is 


not really the case, and this is very often the con- 


Sequence of the extremely unpractical way in 
which such matters are put before the seeker after 
information. That theory may be of use, it is 
essential that it be put in such a form that it can be 
of practical value, and it is a pity that skilled mathe- 
maticians do not exercise their skill by explainin 
how their formulz may be made useful ; if they di 
so we should hear less of the cry, “ Very beautiful in 
theory, but practically quite useless.” 


Elementary Text-Book of Physics. By J.D,Everetr, 
M.A., D.C.L. Blackie and Son, Glasgow and 
Edinburgh. 


Tuts little book is primarily intended as a text-book 


for elementary classes of physics, and is well adapted 
for that purpose. The chapters which deal with 
electricity, although short, are well written, and put 
the subject clearly before the reader. © | 


Hotes. 


ATTENTION has beën called to what may be the earliest 
musical telephone we are acquainted with. Dingler’s. 
Polytechnischer Fournal for 1852, and Bottger’s Poly- 
technischer Notisblatt for 1853, contain some account 
of it. It was the invention of M. Paterma of Prague, 
and was a keyed instrument which, by a galvanic cur- 
rent, set a small iron plate into vibration as soon as 
the hand left the key. Each key gave a different note, 
and a similar instrument at a considerable distance was 
caused, by an electrical communication, to give out the 
same music, 3 | 


In Jersey City, U.S., a telephone line has been erected 
between the County Court-house and a central office, to 


enable the lawyers engaged at the court to communicate | 


with their offices. 


Tue Charles B—— mentioned in Count du Moncel’s 
“ Treatise on Electricity,” as having conceived the idea 
of a speaking telephone in 1854, is M. Charles Bourselle, 
sub-inspector of telegraph lines at Auch. . 


THE telephone is causing some excitement in Spain, 
Large numbers are being manufactured at Barcelona, 
and conversation has been carried on between that 
city and Saragossa, a distance of 364 kilometres, The 
sounds were heard most distinctly at Barcelona, where 
the speaker stood in a closed sentry-box or turret, 
which excluded extraneous noises. For so great a 
distance, it was found necessary to give a considerable 
resistance to the bobbins of the telephones. | 


A Macnero-ELecrTric MACHINE, included in the 
telephone circuit, operates as an alarm; for on turning 
the handle, a series of comparatively loud taps can be 
heard in the telephones. | | 


Takia has been carried on by employing .the 
water and gas pipes for a circuit between two houses 
thirty yards apart, — | 
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Tue TELEPHONE AS A CURRENT Detector.—Mr, 
Herbert Tomlinson writes to Nature, March 14th, to 
say that he has been able to apply the telephone to the 
measurement of resistances by a Wheatstone bridge. 
The telephone was put in the stead of the galvanometer, 
and its circuit was rapidly interrupted by the electro- 
magnetic apparatus of an electric bell. He found that 
with a little practice, it was possible to compare two 
resistances of about two ohms each within at least 
1055 Of the true ratio. As the sliding contact was moved, 
so as more nearly to equalise the two resistances com- 
pared, it was curious to hear the sound dwindle down, 
until only a slight “ uneasiness” was felt in the ear. 
By employing a tuning-fork to vibrate constantly by 
electricity as the current breaker, and a. Helmholtz 
resonator to intensify the sound, Mr. Tomlinson 
anticipates much greater accuracy in the test, This 
substitution of the sense of hearing for that of sight in 


making electrical measurements, may in special cases 
be useful. 


Evectric-Ciocks,—A correspondent of the Scientific 
American proposes to employ the Bell telephone prin- 
ciple of induced currents to the control of clocks by one 
standard time-piece. Under the pendulum of the 
standard is to be placed a magnet, wound with coils of 
wire, in circuit with a similar arrangement at each of 
the other clocks, so that when the iron bob of the 
standard pendulum swings past the coils at every stroke, 
a current will be induced in them, which will traverse 
the entire circuit, and operate on the pendulums of the 
dependent clocks, by means of their electro-magnetic 
coils and iron bobs. 


Mr, J. E. H. Gorpon, in a letter to Nature, points 
out that the telephone may be used to measure the 
number of interruptions in a rapidly intermittent circuit 
by the note which it gives out when inserted in it. 


‘At the forthcoming Paris Exhibition, according to 
the Fournal of the Telegraph, Mr. T. A. Edison will 
exhibit telegraph instruments; Mr. Elisha Gray, tele- 
phones; Mr. Meritt Gally, te‘egraph instruments; the 
Weston Dynamo-Electric Machine Co., electro-plating 
apparatus ; Mr. C. H. Pond, of New York, an electric 
gas lighting machine; and Mr. A. G. Day, of New 
York, Kerite insulated telegraph wires and cables, It is 
not expected, however, that the American display will 
at all do justice to the extraordinary fertility in electrical 
inventions which has been exhibited of late years in 
the United States. 


_ Accompany has been started in Paris, with a capital of 
£14,000, for the purpose of introducing electric lighting. 


Tue Adelaide to King George 's Sound land-line in 
Australia has been completed, thus connecting all the 
Australasian colonies together, 


Froatinc TELEGRAPH STATIONS ON THE CoAst.— 
At a meeting of the United Service Institution on 


March 29, Major Weatherhead suggested that floating 
telegraph stations should be established thirty or forty 
miles from the coast, to act as offices to which our 
cruisers might resort to give information of an enemy's 
movements, and thus save the time and expense of 
special despatch vessels, The idea of having floating 
stations is by no means new, About seven years ago 
one was established by the Mid-Channel Telegraph Co, 
on the “ Admiralty Patch,” a shoal about 70 miles off the 
coast of Cornwall; but the continual breaking of the 
cable through the rolling and pitching of the moored 
vessel (The Brisk) necessitated the winding-up of the 
company, and we believe no attempt has since been 
made to practically revive the scheme. 


TELEGRAPHERS’ PARALYSIS.—This peculiar nervous 
affection is casuing some alarm at present amongst 
operators in America, where it appears to be unusually 
prevalent, It is a numbness and paralysis which affects 
the thumb, hand, wrist, and even forearm of the 
operator’s right or keying hand, and positive pain is felt 
in attempting to handle the key when afflicted by it. It 
is unquestionably due to overstraining of the nerves 
and muscles in the rapid, minute, and monotonous 
motions of signalling ; and is generally cured by rest. 
Its greater frequency in America than in Europe seems 
to be due to the “space” letters of their alphabet, and 
perhaps to the longer hours that American operators 
remain on duty. It appears to us that the happy 
mixture of dots and dashes, long and short signals in 
the Morse code, as it is used in England and the Con- 
tinent, is calculated to prevent paralysis, for every dash 
is a brief rest to the hand. The matter has become so 
serious in America that there is a talk of introducing a 
a new code to replace the Morse as there practised. It 
would certainly be a safeguard against paralysis if every 
operator would learn to signal, at least moderately fast, 
with his left hand as well as his right. He could then 
occasionally rest the right, and perhaps, more expert 
hand, thus giving it time to recover its full vigour 
before any over-stressing had taken place. This 
disease in question excited some discussion in England 
several years ago, but it appears to have died out of 
late, since we now hear nothing of it. We should be 
glad to receive any information on the subject from 


English clerks, or others, who have it to give, for it 


may prove useful to American telegraphers. Have the 
Post Office hours of duty anything to do with its 
apparent disappearance from among us ? 


ACCORDING to Engineering the Government of 
Queensland has declined ah offer made by Messrs. 
Siemens Brothers, to lay a duplicate cable between 
Queensland and Singapore for £700,000. Several 
new land lines are in course of erection in that colony. 


THE longitude of the principal South American cities 
Pernambuco, Bahia, Rio Janeiro, Buenos Ayres, and 
Valparaiso, are being determined by the officers of the 
U. S. Hydrographic Office, by aid of the Brazilian 
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Submarine Telegraph Company’s cables 0m Lisbon 
to Pernambuco. 


M. JABLOCHKOFF, by means of large condensers, 
formed of sheets of tinfoil alternating with sheets of 
taffeta silk soaked in gutta-percha, is able to distribute 
the electricity from a single source to several lamps, 
and it is said that the whole light from the lamps is at 
least double that from a single lamp fed from the same 
source, 


ALUMINIUM is stated to be more susceptible of 
magnetic induction after the hammering process 
necessary to condense it after being cast, 


St. Etmo’s Fire.—The rare phenomenon of St, 
Elmo’s fire was observed at several localities in the 
Harz Mountains during the past month, At Blanken- 
burg it occurred at a temperature of + 0°5° C. and pres- 
sure of 721°5 mm., after a series of storms. The air was 
so laden with electricity, that canes held aloft emitted 
from their points light blue flames five inches in length 
and three in breadth. In Dôblitz the phenomenon 
occurred in the midst of a storm, half snow and half 
rain, when the ends of the branches in an entire grove 
were surmounted by flames from four to five inches in 
length.— Nature. 


M. JAMIN, the eminent French physicist, has contri- 
buted a long article on electric lighting in a recent 
number of the Reveu des Deux Mondes. 


EFFECTS OF PLANTE’s RHEOSTATIC MACHINE.—The 
effects produced by the rheostatic machine which we 
described a short time ago in the TELEGRAPHIC JOURNAL, 
are, says M. Planté in a note to the French Academy of 
Sciences, similar to those from electric machines and 
induction coils, but present certain points of dissimilarity 
worthy of mention, M. Planté studied them by means 
of machines composed of 10, 30, 40 and 50 mica plates 
charged with a secondary battery of 800 couples, With 
a ten plate machine making 15 turns per second, a 
series of brilliant sparks from 13 to 14 millimetres long 
were obtained, succeeding each other at the rate of 30 
per second, accompanied witha crackling sound. On 
turning the machine slowly, so that few sparks passed, 
they became very sinuous, and when the machines with 
30 and 40 plates were employed, these sinuosities raised 
and lowered themselves above and below the straight 
line jointing the discharge points, But on quickening 
the speed of the machine the track of the spark became 
more constant for each position of the points. When 
the points were inclined to each other at an obtuse 
angle, the spark issued in a track of fire straight from 
the positive point, raised itself above the negative point, 
and curved towards in a hook which displayed numerous 


sinuosities, The brushes formed by the discharge, when | 


the distance between the points are increased by 1 or 2 
millimetres, take the same course, The length of the 
sparks appear to increase in simple proportion to the 
number of condenser plates. Owing to the greater 


quantity of electricity in play, vacuum tubes are more 
brilliantly lit up by it than by electric machines, and 
when it is rapidly turned they are as vividly lit as by an 
induction coil. But there is an absence of the stratifica- 
tion observed in tubes lit by induction coils, The blue 
sheath which generally surrounds the negative pole is 
also absent, the light being purple throughout, as in the 
case of an induction coil with a condenser added. This. 
effect is prevented by the high tension of the machine, 
for on charging the latter with electricity of lower 
potential, both the blue sheath and stratification 
appeared. The rheostatic machine gives in general all 
the effects of electric machines and induction bobbins 
untroubled by hygrometric variations of the atmosphere. 
M. Planté aims at obtaining these effects from a much 
smaller charging battery than 800 couples by increasing 
the number of condensers and making. their plates 
thinner. With 50 of these condensers he has obtained 
sparksof 6 millimetres in length from a charging battery. 
of 10 secondary couples, and can render a tube of rarefied 
air luminous by charging with from 30 to 40 secondary 
couples or 50 to 60 Bunsen cells, M. Planté made 
several experiments for the purpose of determining the 
time necessary to transform the dynamic electricity of 
the battery into the static electricity of the machine. 
For instance, he charged a secondary battery of 40 
couples with 2 Bunsen elements for 15 seconds, and 
then put the machine in action by it. In order to draw 
off the whole of this dynamic electricity as a static 
charge through a Geissler tube, the machine had to be 
turned for more than a quarter of an hour. From this 
it follows that with a ten minutes’ secondary charge, a 
tube can be kept illuminated for 6 hours, 


Errect or Licht on SELENIUM. — Dr. Werner 
Siemens, after a long series of experiments, arrives at 
the conclusion that its sensitiveness to light is a 
peculiar property of this metal. Dr. Bornstein, on the 
contrary, has claimed this property to be common to a 
number of metals if not to all. Another German ex- 
perimenter, Herr G. Hausemann, has also subjected 
Bornstein’s results to proof, but without corroborating 
them. He employed a very sensitive galvanometer 
with a thermopile of iron and copper in circuit. By 
keeping the latter at a constant temperature, a constant 
current was maintained through the galvanometer, 


giving a steady deflection, When lengths of different 


metals were inserted in this circuit, and their resistance 
measured, no change of resistance could be detected as 
resulting from the impact of a beam of light. He, 
therefore, thinks that the effects which Bornstein ob- 
tained were due to other causes than light, Dr. W. 
Siemens suggests the use of selenium as a photometer 
for comparing the intensities of lights of different 
colour, the existing photomoters not being accurate 
enough for this purpose. When we judge two lights 
of different colours equal, our decision is purely sub- 
jective, The selenium photometer, on the other hand, 
would give definite results, The difficulty, however, i is 
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to form a graduated scale for it in the first place. Dr. 
Siemens has attempted to construct an empirical scale, 
but as yet with only partial success. 


ELECTRO-MOTIVE Force oF Liguip GALVANIC 
SERIES.—It is known that the .electro-motive force 
generated. by the contact of liquid solutions is in- 
fluenced by the degree of concentration of the solutions, 
Dr. James Moser, of Helmholtz’s laboratory, has investi- 
gated the nature of this influence. Two glasses con- 
taining different solutions of the same salt were con- 
nected by a siphon which allowed the solutions to 
touch each other. An external circuit was formed by 
electrodes of the metal contained in the salt, in order 
to eliminate any chemical action. In all cases, a 
current was found to proceed across the siphon from 
the more dilute to the more concentrated solution, 
This current appeared in solutions of sulphate, nitrate, 
chloride, and acetate of zinc, sulphate and nitrate of 
copper, chloride of iron, acetate and nitrate of 
silver, &c. The electro-motive forces of these currents 
were observed by Poggendorf’s method of compensa- 
tion as modified by Du Bois-Reymond, and varied in 
strength from a few thousandths to one-fifth of a 
Daniell cell, the latter result being got from very dilute 
and highly concentrated solutions of zinc chloride, The 
series of electro-motive forces obtained from solutions 
of sulphate of zinc were as follows: 

Between solutions of 15 per cent. of the salt and 30 
per cent., the electro-motive force was ‘005 of a 
Daniell cell, 

Between 30 and 60 per cent. solutions, the electro- 
motive force was ‘017 of a Daniell cell. 

Between 15 and 60 per cent. solutions, the electro- 
motive force was ‘021 of a Daniell cell. 

By these currents proceeding from the weaker to the 
stronger solution, metal is dissolved in the weaker and 
separated from the stronger solution. Only when the 
solutions are of equal strength does the current cease. 
Dr. Moser is of opinion that the equivalent of the 
work done by the current is to be sought in the force 
of attraction between the salt and the water, which is 
perceptible in the heat generated on mixing different 
solutions of the same salt; and that the current itself is 
a reaction current against the migration of ions, just 
as the polarisation current is one of reaction against 
the decomposing eurrent, When a salt is electrolysed 
the solution becomes more concentrated at the anode, 
and more dilute at the cathode, Dr. Moser’s experi- 
ments show that an electro-motive force then arises in 
opposition to that of the electrolysing battery. We 
aré tempted to inquire whether this method of research 
could be utilised as a test for the saturation of solutions, 


THE PHONOGRAPH.—At a meeting of the Royal 
Society of Edinburgh, on March 18th, Professor Fleeming 
Jenkin, and Mr. J. A. Ewing, announced that the phono- 
graph had énabled them to prove that all the elements 
of articulate speech are essentially reversible. By 
reversing the motion of the barrel of the phonograph, 


the sounds uttered to it are repeated in reversed order, 
but the individual parts of the sound remain unchanged, 
Thus when “ ab” is spoken, and the instrument turned 
backwards, “ba” is heard. There is nothing remark. 
able in the fact that continuous sounds, such as those 
of the vowels, should be reversible, but it does seem very 
strange that the same should be true for such consonants 
as b, d, k, &c. This discovery affords a criterion of 
what constitutes a separate and individual element in 
any articulate sound; it is any part which is separately 
reversible, that is to say, which gives the same sensation 
of sound when spoken backwards or forwards. These 
reversible elements correspond, generally speaking, to 
the separate vowels and consonants, but some of the 
written symbols, such as I, correspond to at least two 
elementary sound sensations, while in other cases a 
single element is represented by more than one letter, 
as th and ng. The reversibility of articulate speech 
may be illustrated in a striking way by speaking a word 
or sentence backwards to the phonograph, and then 
reversing the motion of the instrument, when the words 
will be spoken in the natural way, except that the accent 
is usually ludicrously misplaced, 


Mr. Epison AT HOME.—A reporter of the New York 
Sun recently interviewed the world-famous inventor of 
the phonograph, Mr. Thomas Alva Edison, at his 
residence, Menlo Park, New Jersey. ‘“ Menlo Park,” 
says the Sum, “‘is a small place on the line of the New 
York and Philade!phia railroad, two miles north of 
Metuchin. Mr. Edison’s manufactory stands forty rods 
west of the depot, A high bank shuts out the view from 
the car windows. The building is a long wooden 
structure, something like an old-fashioned Baptist 
tabernacle. It faces to the east. Nine lightning rods 
pierce the sky above it. A dozen telegraph wires are 
led into it by sentry-like poles connecting with the main 
line along the railroad. The front doors open directly 
into the office. The writer entered. A man sat at a 
table studying a mechanical drawing. . An inquiry for 
Mr. Edison drew from him the words, ‘Go right up 
stairs, and you'll find him singing into some instru- 
ment,’ Climbing a flight of stairs, the writer found 
himself in a long room forming the second story. 

“ Professor Edison was seated at a table near the centre 
of the room. He looked like anything but a professor, 
and reminded one of a boy apprentice to a moulder. 
His hands were grimy with soot and oil; his face was 
entirely beardless, but sadly needed shaving; his black 
clothes were seedy, his shirt dirty and collarless, and his 
shoes ridged with red Jersey mud ; but the fire of genius 
shone in his keen gray eyes, and the clean cut nostrils 
and broad forehead indicated strong mental activity. 
He seems to be always looking for something of great 
value, and to be just on the point of finding it. Unfor- 
tunately, he is quite deaf, but this infirmity seems to 
increase his affability and playful boyishness, A man 
of common sense would feel at home with him in a 
minute, but a snob or a prig would besadly out of place, 
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Though but thirty-one years old, the occasional gleam 
of a silvery hair tells the story of his application.” 

The writer goes on to describe a rehearsal with the 
phonograph, and to give Mr, Edison's views of its 
capabilities. 

It appears that a prominent American showman 
(possibly Barnum) has already taken steps towards 
the formation of a museum of wax figures, similar 
to Madame Tussaud’s, but each having the gift of 
speech ; and in the breast of the wax statue of the 
great American tragedian Edwin Forest are to be 
placed phonograph matrixes of his style as given by a 
clever mimic. Mr. Edison is reported to have said 
that if the last benediction of Pope Pius IX. had been 
copied by phonograph, every Roman Catholic on the 
earth might have heard it—“ there was a fortune in it : 
these matrixes could have been sold at five dollars a- 
piece.” It is a pity that American humour should so 
often lack good taste. 

Another of the applications of the phonograph sug- 
gested will probably be new to our readers. It is 
proposed to place the diaphragm in steam whistles so 
as to talk like a calliope. The captains of ships at sea 
could thus talk with each other at a distance of two or 
three miles, and locomotives could be made to announce 
the names of railway stations before drawing up at the 
platform, in a voice loud enough to be heard by the 
whole train. This airophone, as Mr. Edison calls it, 
may yet be extensively adopted as an advertising 
medium, and within two years he expects to see it at 
the stores of Broadway calling out, “ New York Sun, 


price two cents”— Brandreth’s Pills Longfellow’s 


Poems,” 
“How did you discover the principle?” asked the 
reporter, | 

‘ By the merest accident,” said the professor. “I 
was singing to the mouthpiece of a telephone, when 
the vibrations of the voice sent the fine steel point into 
my finger. That set me to thinking. If I could record 
the actions of the point and send the point over the 
same surface afterward, I saw no reason why the thing 
would not talk. I tried the experiment first on a strip 
of telegraph paper, and found that the point made an 
alphabet. I shouted the words, ‘ Halloo! halloo!’ into 
the mouthpiece, ran the paper back over the steel point, 
and heard a faint ‘ Halloo! halloo!’in return, I de- 
termined to make a machine that would work accu- 
rately, and gave my assistants instructions, telling 
them what I had discovered. They laughed at me. I 
bet fifteen cigars that the thing would work the first 
time without a break, and won them. I bet two dollars 
with the man who made the machine, and won that 
also. That’s the whole story. The machine came 
through the pricking of the finger.” 


On the 1st inst., the construction of a subterranean 
telegraphic line between Frankfort and Strasburg was 


commenced, It is expected to be ready by the end of 
August, . 


THE Plymouth Chamber of Commerce have decided 
to send a deputation to the Treasury, requesting that 
the subject of telegraphic communication with the new 
Eddystone lighthouse may be considered. As. we 
pointed out in a leading article not long ago, it is 
doubtful whether such communication, however de- 
sirable, could be maintained for any length of time. 


Direct telegraphic communication between England 
and the Channel Islands, which was interrupted about 
eight weeks ago, was restored on the 7th instant, The 
breakage was found to be twenty-five miles off Guernsey, 
and the condition of a large portion of the cable was 
found to be very bad. 


Ir is notified that the Japanese Government has now 
adopted the word system of taxation, Telegrams by 
Eastern Telegraph Company for all parts of Japan 
except Nagasaki will, on and after May rst next, be 
accepted at the rate of 12s, 2d. per word. For Nagasaki 
the rate will be 11s. 3d. per word. The rate by the 
Great Northern Telegraph Company will from May rst, 
to all Stations in Japan (Nagasaki excepted), be gs. 3d. 
per word of not exceeding ten letters. To Nagasaki 
the rate remains as before, 8s. 4d. per word, = 


INFORMATION was received on the 11th inst., by the 
Cuba Submarine Telegraph Company, Limited, of the 
repair of their 1870 Cable between Cienfuegos and 
Santiago-de-Cuba, thus restoring duplicate means of 
telegraphic communication with the West Indies, . 


Patents, 


1079. “Telephonic MorGAn Brown 
(communicated by A. Breguet, C. Roosevelt, and G, 
Lippmann). Complete. March 19. 24 
1155. “Improvements in ag a part. of such 
improvements being also applicable to other electrical 
apparatus.” R, and M. THEILER, and J, E. Wkicur, 
March 23. | | | 
1195. ‘Electric conductors.”’—H, E. SprALDING 
March 26. CAT 
1196. ‘‘ Electric conductors.”—H, E, SpALDING 
1228. ‘ Improvements in the constructing and work- 
ing of electric telegraphs, and in apparatus connected 


therewith, partly applicable to other purposes,”—H, 


1248. “Improvements applicable to insulators for 
telegraph purposes,”—J. OPPENHEIMER, March 29. 


ABSTRACTS OF PUBLISHED SPECIFICATION. 


2131. ‘Electric pneumatic bells."—F. J. Money. 
Dated June 1, 1877. 2d. By this device a battery and 
electro-magnet are employed to ring a bell, the battery 
circuit being local with the bell, and closed by means 
of a pheumatic arrangement, whereby the ringer forces 
air along a pipe which inflates a bellows at the other 
end, and thereby closes the bell circuit. (Not proceeded 

“Galvanic batteries.”—S. W. M. DE Sussex, 
and L. A. BRASSEUR, Brussels, Dated September 8th, 
1877. 1s, 2d. This consists in a method of Souttesrane 


| galvanic batteries on a large scale which may be actuat 
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by fresh or salt water. A portable battery described is 
formed of a wooden trough partitioned off as in Muir- 
head’s battery ; but it has a special feature in a double 
bottom. The mn: on or false bottom is pierced with a 
row of holes, so that the fluid not only Alls the separate 
cells, but a gutter running along between the two 
bottoms, The solutions of all the cells in this way 
intercommunicate, This gutter has also an opening to 
the exterior of the cell, fitted with a stopper, whereby 
the trough can be filled by simply immersing it in the 
solution, or emptied by tapping. In the same way 
provision is made for constructing floating batteries, 
rmanently immersed in the sea, of sufficient size to 
ight buoys and beacons by means of a Rhumkorff coil 
and vacuum tube, or otherwise. The plates of such a 
battery are formed by enclosing a zinc slab between two 
lates or slabs of graphite, the zinc and graphite being 
insulated from each other, but very close, 

2213. Galvanic batteries.’ A. DE WATTEVILLE 
and J. Mayer. Dated June 7th, 1877. 2d. This 
consists of a single fluid battery, in which the positive 

le is formed of zinc in mass or fragments, immersed 
in mercury, on which the exciting fluid floats, The 
negative pole may be carbon; as depolarisers, chloride 
of silver, bichromate of potash, or oxide of iron may be 
employed, (Not proceeded with). 

2240. “Telegraphic and electric apparatus.” C. 
F. Varley. Dated June 8th, 1877. 2d. This relates 
to the construction of condensers. Metal plates, some- 
times perforated, or gauze, is covered with di-electric, 
such as silk netting, collodion or perforated paper 
prepared and varnished, or thin gutta-percha or vul- 
canised india-rubber. The paper is prepared by 
steeping it in strong nitric or sulphuric acid, washing it 
and then drying. Cotton net, prepared with acid and 
varnish, may be used also. (Not proceeded with.) 

2291. Opening and closing gas cocks by electri- 
city.” D. McConneLt Smytu, New Hampshire, U.S, 
Dated June 12th, 1877. 2d. This is specially appli- 
cable to street lamps, Electro-magnetism is herein 
employed to set a weight in motion at the distant cock, 
and the force of the momentum which this weight 
acquires by its motion effects the opening and closing 
of the cock. (Not proceeded with.) 

2314. ‘“ Electro-magnetic motors.”—W, W. Gary, 
Washington, U.S. Dated June 14th, 1877. 6d. This 
describes a motor, in which the power is obtained from 
permanent magnets by means of a small battery, and 
consists in arranging a vibrating electro-magnet, the 
poles of which are reversed at each movement between 
two permanent magnets, set with their opposite poles 
facing each other. The permanent magnets are 
fixed with their opposite poles facing each other a short 
distance apart, and an electro-magnet, which is 
attached to the driving mechanism, is mounted so that 
it may vibrate freely to and fro between them. The 
helix of the electro-magnet is connected to an ordinary 
battery in circuit with an ordinary device for reversing 
the polarity of the electro-magnet, actuated by the 
moving parts of the motor, so as to reverse polarity at 
or near the end of each movement of the electro- 
magnet. 

2390. “Electric traps.”—S. Fynn and C. CRoPLEY. 
Dated June 20th, 1877. 2d. This consists in a means 
of Wi traps by electro-magnetism. (Not proceeded 
with.) 

2430. “Apparatus for multiple telegraphy.”— 
‘ELisHa Gray, Chicago, U.S. Dated June 22nd, 1877. 
6d. This consists in a union of Gray’s electro- 
harmonic and telephonic apparatus (described in 
patents No. 2646 of 1874, 974 of 1875 and 1874 of 1876), 
ordinary Morse system of sending, so that electro- 
harmonic signals and ordinary Morse signals may be 


received at the same time. In working under this 
improved system, a resistance coil is applied to each 
transmitting key of the Morse apparatus, so that the 
resistance is cut out while the Morse key is closed, and 
the circuit is not broken when a Morse key is open, thus 
allowing the harmonic instruments to work regardless 
of the Morse instrument, When the Morse key is open, 
the line current is so enfeebled by the resistance 
inserted, that the Morse relay breaks the local circuit, 
The vibratory currents of the harmonic apparatus do 
not affect the Morse relay, and as the Morse keying 
does not break the circuit, it does not interfere with the 
harmonic sending. In working this improved system, it 
has been discovered that when the harmonic vibrations 
are thrown upon the line, the attractive force of the 
Morse magnet is weakened by 40 per cent. This 
creates a tendency in the Morse relay to respond to the 
harmonic or vibratory signals as well as the Morse 
signals, and to avoid this defect a QE er | battery 
of a strength equal to 40 per cent. of the regular main 
battery is inserted in the circuit, This battery is added 
to the ordinary Morse signalling battery by the act of 
sending the harmonic signals. Instead of a resistance 
coil being thrown into the circuit by the opening of the 
Morse key a small battery may be thrown in for a 
similar purpose. This method is operated on the 
closed circuit system, and way messages may be sent 
by the terminal batteries. 


2449. ‘Electric telegraph apparatus.” — J. W. 
Brown. Dated June 25, 1877. 2d. This consists of a 
relay for Morse signalling on submarine or difficult land 
circuits, A suspended coil, or electro-magnet is 
caused to move bythe line current. It gives motion to 
a contact piece connected with one end of a local 
battery. The other end of the battery is connected to 
several contact pieces through coils of different re- 
sistances. A Brown and Allan relay (Patent 1757 of 
1876) is placed in circuit with the local battery. When 
the line current reaches a certain strength, the contact 
per connected with the positive end of the local 

attery moves against one or other of the contact 
pieces connected with the negative end of the battery, 
thus making a local circuit through a certain resistance, 
and actuating the Brown and Allan relay, which in turn 
actuates the recorder, Upon a decrease in the current, 
the positive contact piece is moved against another 
negative contact piece, throwing in a greater resistance, 
and causing the B. and A. relay to break the recording 
circuit, (Not proceeded with.) 


2463. ‘‘ Relays for electric telegraphs.”—C. H. G, 
RiscH. Dated June 26, 1877. 6d. This describes a 
polarised relay for long land lines or cables, so con- 
structed as to follow the varying positive and negative 
signal currents. For this purpose the tongue is made 
in the form of acircle, or segment of a circle, mounted 
at its centre, so that it can freely turn horizontally, 
This tongue is either a permanent magnet, or capable 
of being polarised by induction at its centre from a 

ermanent or electro-magnet. The tongue is placed 

etween two electro-magnets, so that its circumference 
is nearly in contact with the adjustible poles of the 
latter. From the tongue an arm projects between two 
adjustible contacts, which are free to slide or shift to 
right or left together, and for this purpose they are 
preferably mounted on an arm free to oscillate. When 
no current is passing through the electro-magnets, the 
induced magnetism of the tongue acting inductively on 
the cores of the electro-magnets, causes the tongue to 
maintain its zero position without the aid of springs, or 


other means of adjustment; but when a current from 


the line traverses the electro-magnets, the tongue is 
turned out of its zero position, and the projecting arm 


| makes contact on one side with the yielding contact 
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point, which it pushes aside while still making contact 
withit. The other contact follows, so that on a revival 
of the current, the arm by a small movement makes 
contact with it, | 

2480. ‘ Galvanising.”—R. HEATHFIELD. Dated June 
27, 1877. 6d. This consists in an arrangement for 
enabling sheet iron to enter the galvanising pot length- 
wise instead of endwise. 

2509. “ Galvanising iron."—F, Brasy and A. C. 


Moore. Dated June 29. 6d. This is to avoid the 
injurious and discolouring effect of the muriate 
ammonia flux ordinarily used in the bath to prevent 
oxidation of the zinc on the galvanised iron as it 
leaves the bath.’ A narrow space at the egress of the 
iron from the bath is kept clear.of flux. This space is 
formed by two partitions in the form of rollers, which 
are kept revolving in opposite directions, so as to skim 
or keep the surface of the bath between clean, 


TRAFFIC RECEIPTS. 

| Sel ale | | lus, 136.1. 

© EE 40% 108 50 $ Zoe 138 

7, o OG | 

March,1878 … | 48,630 | 14,232 | *3,500| 880 | 11,580 | 38,201 | 23,112 | 18,156 | ... ... 10,054 | 3,425 | 12,300 | 6,229 
March, 1877 eo | 18,880 | 11,374 | 3,025 913 8,110 | 35,591 22,886 SOETS | ccd seo 0,914 | 3,128 | 10,380 | 5,854 
Total Inc. 1878 | 53,090 | 1,104 | 1,751 | | 8,342 | | | 2,681 
Total Dec., 1878) ... ... 20 | | | | | 1,966 | 1,625 
* Estimated. + Compared with same period 1877. 


(The figures in this Table are as accurate as it is in our power to make them, but we do not guarantee their correctness). 


Proceedings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 


Ar the ordinary general meetings held on the 13th and 
27th ults., a paper by Mr. J. Gavey was read, and a 
discussion ensued, on the subject of “Insulators for 
aérial telegraph lines.” | 

In dealing with the principles which should guide the 
selection of an insulator, the author treated his subject 
under two heads, viz., the material of which the insulator 
is to be composed, and the form which should be given 
toit. | 7 

(1.) Zhe material should offer an electrical resistance 
as nearly as possible infinite ; it should be homogeneous 
and non-porous throughout ; it should be capable of 
taking a high polish or smoothly glazed surface; it 
should not be subject to deterioration, either externally 
or internally, through atmospheric or other causes; it 
should be readily moulded into any desired form ; it 
should have as slight an affinity for water as possible, 
and its tensile and compressive strength and toughness 
should be sufficient to enable it to withstand the 
maximum strains to which it is liable to be subjected, as 
also the ordinary rough usage. 

While on the subject of porosity, Mr. Gavey mentioned 
that he had made a series of experiments with various 
samples of oolite, lias, alabaster, and sandstone, the 
conclusion he had arrived at being that only at tem- 
peratures far above ordinary atmospheric temperatures, 
is it possible to expel absorbed moisture from a porous 
substance, | 
_ The principal materials hitherto used for insulators 
are glass, porcelain, earthenware, ebonite and wood 
saturated with insulating compounds, er té 


Glass, originally one of the first materials used, was 
rejected in this country, on account of its readily con- 
densing films of moisture over its surface, and also be- 
cause of its brittleness and its tendency to fracture 
under variations of temperature, It is now, however, 
used in America and Switzerland to a considerable 
extent. It possesses, in a high degree, many of the 
requisite qualities of a material for an insulator. Its 
electrical resistance is almost infinite. It is non-porous, 
homogeneous, highly polished on its surface, . readily 
moulded into any given shape, and easily manufactured 
of a given quality, but unfortunately the objections 
Her mentioned were found so strong as to lead to 
its entire rejection in England. | Spel 

Porcelain has perhaps been more widely adopted 
than any other material, and, if properly selected, well 
manufactured, thoroughly burnt, so that a partial 
vitrification takes place throughout, it becomes homo- 
geneous and non-porous, gp" bly affording the best 
material hitherto used. If of really good quality it 
satisfies many of the conditions laid down, its principal 
defect being its brittleness. Of course much depends 
on the selection of the ingredients of which it is made 
and on the care devoted to its manufacture. Neate 

According to the description of clay used, and the 
different proportions in which this is mixed with the 
powdered flint and other materials employed, will 
the porcelain be hard or soft. The proportions, used 
are generally trade secrets, each maker having his 
special formula for mixing. That manufactured in 
Prussia, is of a very fine description, extemely hard, 
and is much liked. d'à 

In this country a softer porcelain generally is used 
for insulators, It is probable that the harder German 
porcelain gives a higher specific resistance than English 
porcelain generally, but the latter can be selected so as 
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to give such a high result as to be practically infinite. 
There is no evidence to-show that the softer qualities 
deteriorate more rapidly under atmospheric or electri- 
cal influences than the Lusder ones. | 
The final test for any material used for insulators, is, 
of course, the electrical one: for invisible fissures, 
rosity, or other imperfections, are thereby detected ; 
uta careful examination of the fractured sections of 
an insulator will generally give some idea of its quality. 
If properly made up and sufficiently fired, the fractured 
surfaces will be more or less conchoidal, smooth, and 
homogeneous in appearance. Any departure from this 
evidently indicates imperfection. 

The following are the principal causes of the low 
resistance of porcelain insulators which are rejected 
after being exposed to the ordinary tests. 

‘1st, Flints not ground fine enough to make with the 
other constituents of the porcelain a smooth paste. The 
fractured section of the ware, when examined with a 
lens, is roughly comparable to a quarry of chalk with its 
intermixed flints. 

and. Insufficient firing to fuse the flux. 

rd. Excessive firing, which makes the ware spongy. 

t will be seen that these are merely defects in 
manufacture, preventible by the adoption of proper 
precaution ; and as they are readily detected they do 
not militate against the use of the material itself, 

Stoneware, which has been employed to a consider- 
able extent in this country, is perhaps of a more variable 
character than porcelain, but if carefully selected, 
moulded under a considerable pressure, aud well burnt, 
it falls very little short of porcelain as a material for 
insulators. 

Ebonite, which appeared a most promising material, 
and was at one period most extensively used, failed 
through its rapid surface deterioration under the 
influence of the atmosphere. 

Wood, saturated with insulating substances, has been 
tried, but it is questionable whether a high-class insu- 
lator could with safety be turned out of this material, 
It is extremely difficult to deprive wood of its strong 
tendency for absorbing spears ey moisture ; in fact, 
it is a question whether it would be possible to entirely 
fill up its pores; and the freedom from malicious 
fracture, which its use would carry with it, would be 
dearly purchased at the cost of the lowered insulation 
which would certainly follow any failure in the attempt 
to render it impermeable. 

(2) The Form—The theoretical conditions to be 
aimed at in designing the form of an insulator may be 
‘enumerated as follows :— | 

The maximum resistance should be obtained by in- 
creasing the length to be traversed by the current, whilst 
diminishing the section of the conducting film ; by the 
retention of a dry surface on one portion of the insula- 
tor, if possible, under all circumstances and by the 
adoption of a form that will not aid or retain deposits 
of dust, soot, or other materials which act injuriously 
by retaining and increasing the thickness of the 
moisture films. _ 

Taking the resistance through the substance of the 
material selected as approximately infinite, which it 
would be practically in any but a defective specimen, 
the conductivity of an insulator arises through the 
deposition of a film of moisture over its surface. Now 
the ordinary law, that the resistance of a conductor 
varies directly as its length and inversely as its section 
will evidently apply in this case as in others, and there- 
fore in calculating the resistance of a given insulator, 
we haye to consider the distance over its surface from 
the point where the wire is attached to the point where 
the insulator is affixed to the pole; and also the thick- 
ness of the film of moisture multiplied by the mean 


circumference of the insulator. Assuming, therefore, 
that under like atmospheric conditions the thickness of 
the film of moisture deposited on various forms of 
insulators of the same material will be constant, the 
resistance of each insulator will vary directly as its 
length and inversely as its mean circumference. This 
law in practice applies with accuracy only to simple 
cylinders, for in complex forms of insulators other 
isturbing causes are introduced, 

In the early days of telegraphy, various substances 
were tried (among which was-a simple goose-quill) and 
improvements made, by which the standard of insula. 
tion was gradually raised, until in 1856 Mr. Latimer 
Clark introduced on the lines of the Electric and 
International Telegraph Company the well-known 
porcelain invert, which may be called the parent of a 
whole generation of the modern form at present in use, 
It consisted of a so-called double-cup insulator, sup- 

orted on a vertical pin, and containing a deep groove 
in the top to carry the conductor, These were largely 
used in England at the time they were first made, but 
they were subsequently replaced by Varley’s well-known 
earthenware insulator, in which the two cups were 
altered in shape, prepared in separate pieces, and 
cemented together, so that a flaw or fracture in one 
would not destroy the insulating power of the whole. 

The postal telegraph department of Great . Britain 
has lately introduced a new insulator of the double-cup 
form, in which the length is considerably increased, and 
which is attached to the bolt by means of a female 
screw in the interior of the cup, fitting a corresponding 
thread at the upper extremity of the bolt, An india- 
rubber washer, placed between the lower end of the 
insulator thread, and a flange on the bolt, prevents 
fracture of the insulator by ge me 

In Prussia the porcelain invert already referred to 
was adopted early after its invention, and the present 
form in use in that country may be said to be but a 
modification of the original, the weak parts being 
strengthened so as to better resist the effects of ill- 
usage, and the sections lengthened to increase insula- 
tion. These insulators, or modifications of them, have 
been introduced in the German Confederation, Russia, 
Sweden, Denmark, Italy, and Spain. They are like- 
wise used by the Indian Government Telegraph 


Department. 
_ (To be continued.) 


PHYSICAL SOCIETY.—Marcu 3oth, 1878, 
Prof, W. G. Apams, President, in the chair. 


The following candidates were elected members of 
the Society i" Bidwell, M.A.,, LL.B., W. Grant, E. 
Gurney, and J. H, Smith. | 


Mr. W. H. Preece described Byrne’s Pneumatic 


Battery, and exhibited some of the results that may be 


obtained by its means. It is especially devised with a 
view to provide the medical dues 2250 with a portable 
battery, capable of producing a considerable amount of 
heat, as required for cauterizing. The negative plate 
consists of a very thin plate of platinum to which a lead 
backing is soldered, and this is covered with a sheet of 
thick copper also coated with lead, the whole being 
then covered with a non-conducting varnish, with the 
exception of the exposed platinum face. Two of these 
plates are arranged to face the zinc plate, as in Wollas- 
ton’s form of cell, and the exciting liquid consists of 
12 oz. bichromate of potash, one pint of sulphuric 
acid, and five pints of water. By using such a mixture, 
the sulphuric acid attacks the zinc, and the three atoms 
of very loosely combined oxygen exercise a depolaris- 
ing effect, by absorbing the evolved hydrogen, A fine 
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tube dips into the exciting liquid, and is so arranged 
that it conducts a current of air, from a small pair of 
bellows, against the face of the negative plate; by this 
means any bubbles of hydrogen are, as it were, brushed 
off, and the current obtained from a given electro-motive 
force is materially augmented, Mr. Preece then re- 
ferred to several old forms of battery in which such an 
agitating principle is introduced, notably those of 
Grenet, Chutaux, and Comacho, and he went on to 
describe a series of experiments he has made with a 
view to ascertain the cause of the great heating and 
illuminating effects that could be obtained with the 
apparatus exhibited. He showed that the effects were 
due to the mechanical agitation of the liquid on the 
face of the negative plate, but whether the great pro- 
duction of heat in the battery, and the great lowering 
of its internal resistance were chemical, thermal, or 
electrical effects, remains for further investigation. By 
means of a small battery of four cells, in which the 
plates were 4 inches by 2 inches, a length of 6 inches of 
latinum wire, No. 18 (0'o5 inch), could be heated to 
bright redness, and much more powerful effects were 
obtained by a large battery of ten cells, made by Ladd, 
In this case, about 2 feet of a No. 14 (0089 inch) wire 
were heated, and it was shown that when connected 
with an 18-inch inductorium, kindly lent by Mr. Spottis- 
woode, sparks of over 17 inches could be obtained, but 
this length was reduced to about 8 inches on stopping 
the current of air. A similar effect was also very 
marked when the poles were connected with two carbon 
points, the light given out whef the air current was 
introduced being remarkably bright and steady. 

Mr. PREEcE then exhibited an ingenious method of 
showing the vibrations of a telephone plate to an 
audience, which has been devised by Mr. H. Edmunds. 
A vibrating plate is employed to break contact, as in 
Reiss’ original telephone, and is introduced into the 
primary circuit of a small induction coil. The induced 
current is employed to illuminate a rapidly rotating 
Gassiot’s tube, and, on making and breaking contact, 
by speaking into the resonator, an illuminated star is 
pd : the number of whose arms varies with the 
pitch of the note; with a very low note it may resolve 
itself into a single straight line. 

: Lord RAYLEIGH exhibited and explained an arrange- 
ment which he has employed with advantage in certain 
acoustical experiments in order to secure absolute 
uniformity in the rate of rotation of an axle. After 
referring to the mathematical principles involved in 
such a problem, he explained that the only hope of its 
solution lay in the employment of a vibratory move- 
ment, which by some suitable device must be converted 
into a motion of rotation. The axle whose motion it 
is required to maintain uniform is usually driven, at an 
approximately uniform rate, by means of a small hori- 
zontal water wheel or, in some cases, the electro- 
magnetic regulating apparatus, presently described, is 
sufficient by itself to supply the necessary power. At 
equal distances round the axle are arranged four soft 
iron armatures, which successively come in front of the 
poles of a horse-shoe electro-magnet, placed in the 
circuit of a four-cell Grove’s battery. The current is 
rendered intermittent by the following arrangement :— 
Passing into the body of a tuning fork, vibrating about 
forty times per second, it leaves by a small platinum 
stud, which is touched at each vibration of the fork; 
the current then traverses a second small electro- 
magnet, between the prongs, and by this means the 
vibrations are maintained: passing to the magnet 
above referred to, the current then returns to the 
battery. The velocity of the axle is such that it per- 
forms about one complete revolution for every four 
vibrations of the fork, and the exact adjustment is 


effected as follows :—If the driving power be just suffi. 
cient to produce the desired speed, the armatures will. 
be so attracted by the magnet as to be exactly opposite 
to it at the middle of its period of magnetisation, and 
so long as this position is maintained, the magnet will 
not (on the whole) affect it. But if a disturbance occur 
in the driving power, the armature will be displaced 
from its former position, and will be attracted by the 
magnet until the error is compensated. Besides the 
armatures, this axle also carries, concentric with it, a 
hollow metallic ring filled with water, and as this 
possesses a certain momentum in virtue of its rotation, 
it will act as a drag, tending to check the velocity in 
case it increases, and in the converse manner when a 
diminution occurs. A blackened disc, perforated with | 
rings of holes of various numbers, also rotates with the 
axle, and by placing the eye behind the ring of four 
holes, and observing a prong of the fork, it is easy to 
ascertain whether the uniformity is maintained, since 
in that case the prong will appear to remain stationary, 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting on Tuesday, the 26th of March, Mr. 
BATEMAN, President, in the Chair, the Paper read was 
on “ Direct Acting or Non-Rotative Pumping Engines 
and Pumps,” by Mr. Henry Davey, Assoc. Inst. CE. 
The author discussed some new forms of direct 
acting pumping engines and pumps, as a question of 
relative cost and efficiency, illustrating his arguments 
by practical examples. The direct acting engine had a 
wider sphere of application in mining operations than 
elsewhere, and experience had proved it to be the best 
type for deep mine and heavy pumping. Until lately, 
the Cornish had been the only direct acting expansive 
engine. It was a very economical machine under 
favourable circumstances, but its range of expansive 
working was limited. Compound rotative engines had 
been made to do a higher duty than Cornish engines. 
In the early days of pumping, Hornblower, Trevethick, 
Woolf, and Sims experimented with compound Cornish 
engines in Canet: but these attempts had failed 
because the engines were single acting, and the dis- 
tribution of steam was such as to lead to great thermal. 
loss from the cooling influence of the condenser. From 
these and other practical defects the engines fell into 
disuse. To work direct acting engines expansively, 
certain conditions were necessary. An inert mass must 
be provided, which, by its inertia at the beginning and 
momentum towards the end of the stroke, should com- 
pensate for the diminishing pressure of the expanding 
steam employed .in overcoming the almost uniform 
resistance of the pump. Insingle cylinder engines this 
involved heavy initial strains, considerable piston 
speeds, and a large inert mass to render a high degree 
of expansion possible. These obstacles were removed 
in the direct double acting compound engine. It 
was shown that the cost of the engine and buildings 
was less for a compound than for a Cornish engine. 
The author advocated much heavier lifts than those 
commonly used. As examples, a 200 H.-P. compound 


_ engine employed underground in forcing against a 


column 1,100 feet in height, and a 600 H.-P. compound 
engine actuating two 20-in. plungers by spears against 
a column of 700 feet were referred to. 

In the discussion which followed the reading of the 
paper, and which was concluded at the meeting on the 
2nd of April, Dr. Pole or: to the experiments made 
on a Cornish engine, established some years ago near 
London, which proved that the results obtained from 
such a form of engine was exactly what theory indicated, 
and that this form of engine was especially suitable for 
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mines, and where the lift was considerable and the re- 
sistance to be overcome uniform. Mr Bramwell said 
that the value of the Cornish engine was exaggerated, 
and regarded it as unsuitable for waterworks, except 
for pumping water into tanks, as the force required to 
send the water through the mains was very variable, and 
he pointed out that in order to secure the engine against 
injury in the event of a sudden diminution of pressure 
various expedients had to be resorted to, such as pump- 
ing the water to a greater height than was required and 
letting it overflow, also throttling the pipes and other 
methods for artificially increasing the resistance. Con- 
sequently, though the work might be cheaply performed, 
the value of the economy was lost by the additional 
work imposed, and he considered a rotatory engine as 
the proper form to adopt. Mr. Latham differed entirely 
from these views, and reckoned the loss of water in 
pumping with a rotatory engine at not less than 25 per 
cent.; and whilst thinking that with the Cornish engine 
the loss was very slight, he considered the engine at the 
Croydon Waterworks, where the motion was regulated, 
was better. Mr. David Thomson said that with a 
rotatory engine, pumping up the London sewage, the 
amount delivered was in excess of the theoretical 
amount, as owing tothe length of suction pipe the 
water continued passing through the valves at the end 
of the stroke. Mr. Stephenson agreed with Mr. Bram- 
well in considering a Cornish engine unsuitable for 
pumping owing to its irregularity, and related how, at 
a colliery with which he had been connected, the beam 
of a Boulton and Watt engine smashed some strong 
cross timber beams placed to regulate the motion of the 
engine when the water pressure was reduced. Mr. 
Davey, in his reply, affirmed his belief that direct acting 
engines were more economical for great lifts, and much 
simpler than rotatory engines, and that the loss from 
slip was less except when the rotatory engine was in 
ee adjustment. This opinion was endorsed by 
r. Barlow, who remarked on the preference exhibited 
by the Americans for direct acting engines, as ex- 
emplified by the numbers exhibited at the Philadelphia 
Exhibition compared with those of the rotatory type. 


On Tuesday, the 2nd of April, Mr, BARLow, Vice- 
President, in the Chair, a Paper was read on ‘The 
Huelva Pier of the Rio Tinto Railway,” by Mr. T. 
Gibson, Assoc. Inst. C.E. 

The cupriferous iron pyrites mines of Rio Tinto in 
the south of Spain, about 50 miles from the Port of 
Huelva, which was situated on the River Odiel, had 
been worked by the Romans. Their out-put last 
year amounted to 750,000 tons. The traffic from the 
shore to the vessels was formerly carried on by barges 
and small craft; but with an increased trade a cheaper 
and more expeditious plan of shipping minerals was 
needed. The marshy bank of the river was scarcely 
two feet above high water, and there was a substratum 
of soft blue clay more than 80 feet in depth. A screw 
pile pier was considered best adapted to the locality. 
Having regard to the large amount of material to be 
shipped, and the advisability of being able to do this 
rapidly, it was decided to build the pier on a rising 


gradient, so that the train of waggons could be pushed | 


up by a locomotive to the height requisite for shipping 
the ore by gravitation, in preference to making the 
pier level, and raising the waggons at the extremity to 
the requisite height by hydraulic or other power. The 
plan adopted was similar to that used by Mr. Harrison 
at the Tyne Docks for shipping minerals. 

The pier had been so designed that the waggons were 
run direct to the spouts, and required no handling after 
leaving the locomotive engine, To allow of the ore 


being shipped at all states of the tide, the shipping 
places were 32 feet 6 inches above ordinary spring tides, 
and the pier was carried out into such a depth of water, 
that the loading of a light vessel could be begun at the 
top of the tide, and be continued when the tide was at 
its lowest, Another advantage of this plan was the 
possibility of providing a lower deck for the ordinary 
traffic of the port, especially for that which will be 
brought to it when the Seville and Huelva Railway was 
completed. 

The total length of the pier and of the approach from 
the station yard was 2,444 feet. The screw pile portion 
was 1,900 feet long. This distance was made up of 
twenty-nine spans of 50 feet each, and thirty groups of 
cast-iron screw piles and columns, eight in each group, 
placed 15 feet apart from centre to centre. The pier- 
head, alongside which the ships were moored, was pro- 
tected by the shipping deck wharf, which was con- 
structed of memel timber work, and was independent of 
the cast-iron piling. 

The depth at low water spring tides at this wharf 
was 15 feet. There were three floors at different levels 
throughout the length of the pier, and upon these were 
laid seven lines of rails. These floors were carried 
upon wrought-iron lattice girders 4 feet deep, and were 
supported by the screw piles and columns. The cast- 
iron hollow screw piles were 16 inches in diameter, and 
the lowest length of the pile shaft was fitted wtth screw 
blades 5 feet in diameter and having a pitch of 6 inches. 
The principal difficulty was the want of solidity of the 
foundation, which proved to be worse than was at first 
anticipated. It was therefore decided to provide ad- 
ditional bearing surface by the introduction of timber 
platforms, fastened to the piles by cast-iron discs, which 
clamped the respective piles below a collar cast specially 
on the pile shaft, so as to rest upon the disc. The 
platforms at the shore end were weighted to 300 tons, 
and those in the deep-water section to 500 tons. When 
the loaded platforms ceased to sink, a diver was sent 
down to fix the discs forming the connection between 
the piles and the platforms, and the load was then 
removed, 

There were four sets of shipping spouts, two on each 
side of the pier-head, constructed to meet the varying 
levels of the water, and the different heights of vessels. 
Fifteen minutes sufficed to despatch a loaded vessel 
from the wharf, and to place another in its berth ready 
to be loaded. | 

In the discussion on the Paper, Mr. Bruce said that 
the form of pier adopted though more costly than a 
level pier, was worth the difference in cost in conse- 
quence of the great convenience it afforded. As a 
wooden platform had been used, for the sake of 
economy, water pipes had been laid along the pier in 
case the wood in such a dry country should at any time 
catch fire, though protected by a covering of ballast. 
He predicted that when the new railway was opened, 
and general goods brought for shipment along the lower 
roadway, Huelva would soon outstrip Cadiz as a port. 
Mr. Dixon regretted that an iron platform had not 
been adopted. The expedient of sending out the 
screws detached from the piles had both reduced the 
cost of freight and diminished the liability to fracture. 
He said that apparatus worked by steam had been de- 
vised for turning the screw piles, but, that proving in- 
applicable under the special circumstances, manual 
labour was employed. The arrangement of the lines 
was so good that the ore could be shipped as fast as it 
could possibly be brought from the mines. 


The Annual Dinner of this Institution was held at 
Willis’s Rooms on Saturday evening, the 6th of April, 
Mr. BATEMAN, President, in the Chair. The gathering 
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was a large one, and after dinner the usual toasts were 

iven; General Sir Richard Wilbraham responding 
be the Army, and Admiral Sir George Elliot for the 
Navy. Sir Charles Adderley responded to the toast of 
Her Majesty’s Ministers ; and the Houses of Parliament 
were very fitly represented by Lord Granville and 
Mr. Gladstone, and the Visitors by Prince Louis 
Napoleon; and Mr. Lowe responded to the toast of 


“The Learned Associations,” proposed by the United. 


States Minister. The dinner may be regarded as 
having been very successful, both as respects the 
visitors and the speeches. Though Civil Engineers do 
not need that their works and the benefits conferred by 
them should be brought into notice, it is well that the 
profession as a body, should come occasionally before 
the public, and furnish an opportunity for public 
recognition. 


General Science Columns. 


THAMES HIGH-LEVEL BRIDGE. 


Various schemes have, from time to time, been brought 
forward for relieving the traffic over London-bridge, 
and for giving a more convenient means of com- 
munication between the two sides of the Thames below 
the bridge. The widening of London-bridge has been 
proposed, but this would afford little relief unless the 
approaches to the bridge could also be widened, which 
has not been contemplated, and would involve a great 
expense ; and the intended plan of widening by adding 
footpaths on each side, supported on iron brackets, 
would mar the symmetry of the structure. The chief 
objection, however, to this scheme is that the two sides 
of the river, below London-bridge, would be as widely 
separated as at present. The steam ferry recently 
opened at Rotherhithe, has to some extent met the 
necessities of the case; but, besides the delays always 
incidental to ferries, an accident has, for a time, sus- 
pended its operation, and its liability to interruptions 
renders this method of communication unsatisfactory in 
such a locailty. Both high and low-level bridges have 
been proposed, but from various causes none of these 
schemes have obtained the sanction of Parliament. 
Last year, however, several of the East London vestries 
urged on the Metropolitan Board of Works the neces- 
sity of providing a bridge below London-bridge ; and 
the matter having been referred to Sir Joseph Bazalgette, 
he has prepared a design which was approved at the last 
meeting of the Board; and the Corporation of London 
propose to join with the Metropolitan Board in an 
application to Parliament next Session, for power to 
carry out the scheme. The site selected is at Little 
Tower-hill, between the Tower and St. Catherine’s 
Wharf, about half a mile below London-bridge. The 
width of the river at that point is 850 feet, and as 
accommodation must be provided for the passage of 
shipping, either a high-level bridge under which the 
vessels can pass, or a low-level bridge with an opening 
span would have to beadopted. The disadvantage of 
the first type of bridge consists in the long approaches 


necessary for rising to a high level; and of the latter 
in the delays occasioned to the traffic when the bridge 
has to be opened for shipping, and the great incon- 
venience to the shipping when the bridge is closed 
across the river. The latter objections are the greatest 

and the preference has been given to a high-level bridge. 
The design consists of steel trussed girders arched in 
form, with a single span of 850 feet, and leaving a clear 
headway of 65 feet above Trinity high water mark, 
The bridge would have a carriage way 36 feet wide, and 
two footways each 12 feet wide, giving a total width of 
60 feet, which is six feet wider than London-bridge. 
The approach road on the Surrey side would have an 
inclination of 1 in 40, and on the Middlesex side from 
1 in 50 to 1 in 60. The southern approach would com- 
mence at, the improved Tooley Street thoroughfare, 
east of Queen Elizabeth’s Grammar School, and in order 
to rise to the required level without too sharp a gradient, 
the road would make a turn and a half round a spiral 
curve of 300 feet diameter, at the back of the Anchor 
Brewery, and thence go on to the bridge at Hartley’s 
Wharf. The northern approach would commence at 
King Street, and go over little Tower-hill, The 
cost of the bridge is estimated at 41,250,000, and the 
approaches and land at £850,000, making a total sum 
of £2,100,000. We wish every success to the scheme, 
which would both supply a much needed means of com- 
munication, and confer on London the distinction of 
possessing the largest arched bridge in the world, 


THE NEW IRON-CLADS. 


Four IRON-CLADS have recently been purchased by the 
British Government which were built in this country 
for foreign Governments, consisting of one turret-ship, 
constructed to order for the Brazilian Government, and 
three broadside ships constructed for Turkey. The 
first, formerly named the Independencia, and since 
christened the Neptune, was first undertaken by Messrs. 
J. and W. Dudgeon, and subsequently completed by 
Messrs. Samuda Brothers, is an iron vessel of 8,960 
tons, protected with 13 inch and 11 inch armour plates 
on the turrets, and plates of 12 inch, 10 inch, and 
9 inch on its sides, having an armament of four 38 ton, 
and two 65 ton Whitworth guns, Its dimensions are 
as follows: length between perpendiculars 300 feet, 
extreme breadth, 62 feet 3 inches, and having a 
draught of 24 feet 4 inches forward, and 25 feet 2 inches 
aft. The engines, which have been constructed by 
Messrs J. Penn and Sons, are horizontal trunk screw 
engines of 9,100 indicated horse-power, having two 
cylinders of 118 inches diameter, with a stroke of 4 feet 
6 inches. The vessel attained an average speed of. 
14°65 knots per hour on the trial trip. The dimensions 
of the broadside vessels are as follows: The Belleisle 
is 245 feet between perpendiculars, 52 feet extreme 
width, with a displacement of 4,700 tons, It is pro- 
tected with 12 inch and 8 inch armour plates, and it 
has a draught of 19 feet forward, and 19 feet 6 inches 
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aft, and carries an armament of four 25 ton guns. It 
has horizontal twin screw engines of 4,020 indicated 
horse-power, having four cylinders of 65 inches in 
diameter, and 2 feet 6 inches in stroke. This vessel 
exhibited a speed of 12°99 knots per hour on trial. The 
second broadside ship is the Orion, which is a sister 
vessel to the Belleisle, and similar in every respect, but 
has not yet been launched. Its engines are estimated 
at 3,900 horse-power, and its speed at 12 knots. Both 
these vessels have been built by Messrs, Samuda 
Brothers, and their engines have been manufactured by 
Messrs. Maudslay, Sons, and Field. The third broad- 
side ship is the Superb, which has been constructed by 
the Thames Ironworks Company, and engined by 
Messrs. Maudslay, Sons, and Field. It is 332 feet 
3 inches in length, with 59 feet breadth of beam, and 
has a displacement of 8,950 tons. Its draught is 
24 feet forward, and 26 feet aft. The armour plates 
are 12 inches and g inches in thickness, and its arma- 
ment twelve 18 ton, and two 6% ton guns, It has 
horizontal screw engines, having two cylinders of 
116 inches diameter, with 4 feet stroke, which exhibited 
an average speed of 13°78 knots per hour on trial, All 
these vessels are now being rapidly brought forward to 
completion, and will shortly be ready for service, but 
it is probable that some alteration may be made in 
their armaments before being commissioned. They 
form part of the acquirements made by Government 
out of the six millions recently voted for special 
military preparations, 


“ RECENT EXPERIMENTS ON FOG-SIGNALS.” (By 


Dr. Tyndall, F.R.S., Professor of Natural Philosophy 


in the Royal Institution.) Abridged. 


Our most intense lights, including the six-wick lamp, 


the Wighan gas-light, and the electric light, being in- 
tended to aid the mariner in heavy weather, may be 
regarded, in a certain sense, as fog-signals. But fog, 
when thick, is intractable to light. The sun cannot 
penetrate it, much less any terrestrial source of illumi- 
nation. Hence the necessity of employing sound-signals 
in dense fogs. Bells, gongs, horns, guns, and syrens 
have been used for this purpose; but it is mainly, if 
not wholly, explosive signals that I have now to submit 
to the notice of the Society. The gun has been em- 
ployed with useful effect at the North Stack, near Holy- 
head, on the Kish Bank, near Dublin, at Lundy Island, 
and at other points on our coasts. During the long, 
laborious, and I venture to think memorable series of 
observations conducted under the auspices of the Elder 
Brethren of the Trinity House at the South Foreland 
in 1872 and 1873, it was proved that a short 53-inch 
howitzer, firing 3 lbs. of powder, yielded a louder report 
than a long 18-pounder gun firing the same charge, 
Here was a hint to be acted on by the Elder Brethren. 
The effectiveness of the sound depended on the shape 
of the gun, and as it could not be assumed that in the 
howitzer we had hit accidentally upon the best possible 


shape, arrangements were made with the War Office for 
the construction of a gun specially calculated to produce 
the loudest sound attainable from the combustion of 
3 lbs of powder. To prevent the unnecessary landward 
waste of the sound, the gun was furnished with a para. 
bolic muzzle, intended to project the sound over the 
sea, where it was most needed. The construction of 
this gun was based on a searching series of experiments 
executed at Woolwich with small models, provided with 
muzzles of various kinds, The gun was constructed on 
the principle of the revolver, its various chambers being 
loaded and brought rapidly in succession into the firing 
position. The performance of the gun proved the 
correctness of the principles on which its construction 
was based. 

Another point of interest was decided by the earliest 
Woolwich experiments, It had been a widely spread 
opinion among artillerists, that a bronze gun emits a 
specially loud report. I doubted from the outset whether 
this would help us; for I could “hardly imagine any 
other quality of the metal than its strength coming into 
play in the projected experiments.” In a letter dated 
22nd April, 1874, I ventured to express myself thus :— 
“The report of a gun, as affecting an observer close at 
hand, is made up of two factors—the sound due to the 
shock of the air by the violently expanding gas, and the 
sound derived from the vibrations of the gun, which, to 
some extent, rings like a bell, This latter, lapprehend, 
will disappear at considerable distance.” The result of 
subsequent trial, as reported by General Campbell, is, 
“that the sonorous qualities of bronze are greatly 
superior to those of cast-iron at short distances, but that 
the advantage lies with the baser metal at long 
ranges.” 

‘ Coincident with these trials of guns at Woolwich, 
gun-cotton was thought of as a probable effective sound- 


_ producer, * The explosive force of gunpowder is known 


to depend on the sudden conversion of a solid body 
into an intensely heated gas. Now the work which the 
artillerist requires the expanding gas to perform is the 
displacement of the projectile. Such, however, is not 
the work that we want our gunpowder to perform. We 
wish it to transmute its enexgy not into the mere 
mechanical translation of the shot, but into vibratory 
motion. We want puises to be formed which shall 
propagate themselves to vast distances through the 
atmosphere, and this requires a certain choice and 
management of the explosive material. 

The more rapid the shock imparted to the air, the 
greater is the fractional part of the energy of the shock 
converted into wave motion. And as different kinds of 
gunpowder vary considerably in their rapidity of com- 
bustion, it may be expected that they will also vary as 
producers of sound. This theoretic inference is 
completely verified by experiment, 

Those who have witnessed the performance of the 
80-ton gun at Woolwich must have been surprised at 
the mildness of its thunder. To avoid the strain re- 
sulting from quick combustion, the powder employed is 


| 
| 
| 


APRIL 15, 1878.] 


THE TELEGRAPHIC JOURNAL. 


composed of lumps far larger than those of the pebble- 
powder above referred to, In the long tube of the gun 
these lumps of solid matter gradually resolve themselves 
into gas, which on issuing from the muzzle imparts a 
kind of push to the air, instead of the sharp shock 
necessary to form the condensation of an intensely 
sonorous wave, 

On the 22nd of February, 1875, a number of small 
guns, cast specially for the purpose—some with plain, 
some with conical, and some with parabolic muzzles, 
firing 4 0z. of fine-grain powder, were pitted against 4 
oz. of gun-cotton, detonated both in the open and in the 
focus of a parabolic reflector. The sound produced by 
the gun-cotton, reinforced by the reflector, was unani- 
mously pronounced loudest of all. With equal unani- 
mity, the gun-cotton detonated in free air was placed 
second in intensity. Though the same charge was used 
throughout, the guns differed considerably among them- 
selves, but none of them came up to the gun-cotton, 
either with or without the reflector. A second series, 
observed from a different distance on the same day, 
confirmed to the letter the foregoing result. 

(To be continued.) 


_AcTIon oF Ozone on lopiNE.—M, J. Ogier finds that 
all the oxygen compounds of iodine, even to periodic 
acid, may be obtained by the action of the electric 
spark passed through a mixture of oxygen and iodine 
vapour, 


COPPER AND Zinc IN THE Human Bopy.—Small 
quantities of copper and zinc have been found by MM. 
Raoult and Breton under ordinary circumstances in the 
organic matter of the human intestinés, and it therefore 
_ follows that the mere detection of traces of these metais 
in the body, is no proof of poisoning by their compounds, 
unless the quantity found notably exceeds the normal 
amount under similar conditions. 


IRON IN THE SuN.—At a recent meeting. of the | 


French Academy of Sciences, M. Cornu stated that he 
had been led by discussion upon his spectral observa- 
tions, to conclude that the position and relative splendour 
of the dark rays of the solar spectrum, are explained by 
the action of an absorbant layer existing upon the sun; 
the chemical composition of the layer being analogous 
to that of volatilised aérolites. 

If this be so, and the external layer of the sun con- 
tain, like aérolites, a considerable proportion of iron 
vapour, the total mass of iron would be very great, and 
would exercise an appreciable effect on terrestrial mag- 
netic phenomena. To this it might be objected that 
iron raised to incandescence loses its magnetic induc- 
tive action, but although it is known to do so to a very 
great extent, it is not at all proved that heated iron 
loses all inductive power, Interpreted by this theory, 
the diurnal variations of the magnetic needle would be 
due to the direct magnetic action of the sun, as Sabine 
has already maintained, The presence of a consider- 


able quantity of iron in the composition of the sun leads , 


to the enquiry whether all the sidereal bodies do no 
possess it by virtue of a common origin. The earth 
itself supports such a view. It is well-known that the 
mean density of the globe is 5°5 times the density of 
water, that is to say, it is nearly double the mean den- 
sity of the elements which form the outer'crust, It is 
therefore reasonable to conclude that the inner layers 
of the earth are of a heavier material: than rock, in 
short, that they are metallic masses, - Again, on con- 
sidering the directive force of the magnetic needle, we 
are led to conclude that in all probability the central 
mass of the earth is largely composed of metallic iron, 
The moon also exercises a feeble but unequivocal action © 
on the magnetiéhñeedle, and this may be taken as proof 
that iron exists in that body. Finally, the profusion of 
aérolites in our planetary system tends to confirm 
Laplace’s hypothesis of the common origin of the 
heavenly bodies, and tocause us to regard these small me- 
teoric masses as the type of elementary cosmical matter, 

The foregoing remarks are based on the presence of 
static magnetic masses at the surface of the sun, If, 
however, certain portions of the vapour masses in 
movement at the surface of the sun are magnetic, 
induction currents would be set up in the neighbouring 
conducting masses, When viewed tangentially. the 
solar protuberances appear of a splendour in excess of 
that due to their position, and the spectrum of this 
brightness is identical with that of very rarified 
hydrogen, traversed by the electric spark. Mr. Cornu, 
therefore, asks whether these gaseous protuberances afe 
not traversed by induction currents in the neighbours 
hood of rapidly moving magnetic or electrified regions, 


City Gates. 


Old Broad Street, Aptil tth, 1878, 


Ir has been briefly mentioned in the TELEGRAPHIC 
JourNnAL that Mr. Van Choate has published an 
advertisement in a contemporary, Mr. Van Choate, 
who signs himself “ General Agent of the American 
Cable Company,” has, it seems, been seized with the 
fear lest “innocent inventors” should lose their money 
“by investing in 4 scheme gotten up simply iti the 
interests of promoters and contractors, and which 
would prove more disastrous than that of the Direct 
Cable;” the scheme to which Mr. Van Choate refers © 
to, being the proposed new Atlantic Cable—and one 
which we have mentioned several times—from France 
or England to America, Reading the rest of the 
advertisement, we find, however, that anxious as 
Mr. Van Choate is to protect the interests of “ innocent 
investors” he is more—decidedly more—concerned to 
defend what he alleges are the rights of the American 
Cable Company. According to this confident authority, 
the American Cable Company, and the American 
Cable Company only, has the right of landing cables 
on the American Coast. Moreover, Mr. Van Choate 
avers that “no new Atlantic Cable will, in future, 
be allowed to land on the United States Coast.” 
Nor will “any foreign message sent over any new 
cable landed at any other point be allowed to cross the 
boundary lines above-named without valid authonty 
from Congress.” Mr, Van Choate proceeds to assert 
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that “this question has never before been brought 
to its legal bearings.” Behold, indeed, a Daniel come to 
judgment! Our Daniel, too, declines to allow that the 
President of the United States has any power in the 
matter. Congress alone can come to a decision ; and 
Congress, Mr. Van Choate plainly intimates, would do 
nothing that would be likely to prejudice the interests 
of the American Cable Company. It was not until we 
had perused the last clause of the advertisement that 
we realised why the present moment had been selected 
for its publication. 
re | one to think of promoting a scheme for a new 
Atlantic Cable from France or this country to America 
in face of the declaration, if a declaration were 
necessarily a fact, that ‘the American Cable Company 
has also at the present moment an additional bill before 


Congress, which will give to said Company (sic) very 


extended privileges, and on terms with which it would 
be utterly impossible for any other combination to 
compete, either in offering inducements to Congress, 
or in transmitting een for the public.” And, 
ergo, ‘any agitation of any Atlantic Cable scheme in 
the European markets, except that of the American 
Cable. Company of New York, would be absolute folly, 
if not something worse.” But, Mr. Van Choate, do 
tell us what that something worse is—for, in spite of 
your modestly-worded advertisement, we do not hear 
that the Anglo-French scheme has collapsed. 

We find from the report of the Eastern Extension 
Telegraph Company that the total earnings for the 
half-year were £134,753. The working expenses 
amounted to £67,210, including £21,586 for cost of 
repairs and maintenance of cables. Thus the balance 
of profit is £67,543, or, adding the balance brought 
forward from the previous half-year to it, £80,842. An 

interim dividend of 13 per cent., making with previous 

distributions 5 per cent. for one year, has been declared, 
_ and £30,905 is carried forward to reserve. In the re- 
port it is stated that Colonel Glover, the managing 
director of the Company, has gone to Melbourne, in 
order to facilitate the negotiations for duplicating the 
Australian cable, and a conference on the subject is to 
be held at Melbourne this month, at which all the 
colonies will be represented. It will be interesting to 
learn the result of the conference. 

At the meeting of the Direct Spanish Telegraph 
Company the chairman very naturally expressed his 
regret that he was not able to report more favourably 
of the half-year’s proceedings. Mr. Bannatyne said 
that the directors had been disappointed, owing to the 
fruit trade with Spain last autumn not being up to the 
usual average, the necessary consequences being that 
the receipts of the company had been less. It is a fact 
worthy of notice that while the company had an in- 
creased number of customers during one period, the 
messages sent have not been increased. In other words, 
as the chairman explained, “ persons who sent mes- 
sages by the company had only sent about two-thirds 
of their usual number of messages.” We are glad to 
learn that the prospect of affairs for the shareholders is, 
however, brightening. The three past months show, 
it is stated, a much better condition of things. Another 
encouraging feature is the circumstance that the ex- 
penditure of the company shows a decrease every year ; 
though, as we hinted in our last issue, we think that a 
further reduction might be made without impairing the 
efficiency of the service. A dividend of 10 per cent. on 
the preference shares was declared. | 

At a Meeting of the Directors of the West India and 
Panama Telegraph Company on Wednesday, April 
10th, it was decided to place a thousand pounds to the 
reserve fund, and also to recommend to the share- 
holders, at the approaching meeting, that a dividend at 


We admit it must be absurd for 


the rate of 1 per cent. per annum, free of income tax, 
on the Ordinary Shares of the Company, be declared for 
the half-year ending December 31st, 1877, in addition 
to the dividend, at the rate of 6 per cent, per annum on 
the First and Second Preference Shares of the Company. 

It may appear at the first blush as if the item of 
‘ salaries and wages” in the yearly working account of 
the Great Northern Telegraph Company of Copenhagen 
were somewhat excessive. In most cases the amount 
chargeable under this head might well be more—some 
companies under pay their officers—but £31,059, taking 
into consideration that a further sum of £8,604 is set 
down to ‘‘ expenses of stations, offices, and agencies,” 
even on an entire income of £224,000, is, perhaps, nearly 
sufficient. On the other hand, the directors receive 
little enough for their services—only £1,500, or scarcely 
more than £200 a year each, being paid to them. The 
debtors to the company owe £38,314; to the creditors 
of the company is due £40,700. We notice, with satis- 
faction, that the reserve fund has been increased by the 
sum of £44,444. 

In his circular just issued, Mr. William Abbott, 
avoiding any mention of telegraph securities—about 
which there is tar | not much to be said just now— 
discourses at great length upon the position and 
prospect of the London Chatham and Dover Railway 
Company. We had hoped that after that meeting at 


' Cannon Street Hotel, nothing more would have been 


urged respecting the abandoned idea of a fusion between 
the Chatham and South Eastern Companies. Mr. 
Abbott is clearly not of opinion that it is folly to floga 
dead horse, for he repeats all that was said at the 
Cannon Street meeting as if he had discovered fresh 
facts, and tries, with all his might, as if no one had 
tried before, to disparage the position of the South 
Eastern Company, evidently forgetful of the little 
circumstance that he was once himself an ardent advo- 
cate of amalgamation. We will not, however, follow 
Mr. Abbott’s example. It has already been pointed out 
in the TELEGRAPHIC JOURNAL, that the fusion of the 
Chatham with the South Eastern Company was, for a 
time, supported by those who subsequently became 
violent opponents of the scheme, and the suggestion 
was made that reasons which were not on the surface 
had something to do with the sudden change.of mind. 
But there is an end of that matter. With respect to 
Mr. Abbott’s calculations as to the future of the 
Chatham Company, we cannot profess to share to the 
full his sanguine expectations. To read his circular, 
one might almost imagine that there was but one rail- 
way company in the world worth a straw, and that was 
the enterprise which a wag once called “the London, 
Cheat ‘em and Do ’em.” Nevertheless, we do not see 
any reason why the Company—which has the advan- 
tage of being carefully managed, and possesses admirable 
officials—should notmake progress. In truth, webelieve 
it will do so. It ought to. Its Continental service must 
continue to be more remunerative, its home service from 
April to October must also yield a large revenue, and as 
Mr. Abbott points out, there are sources of revenue 
which still remain to be developed. The mistake is to 


endeavour to persuade the public that by investing their 


money in Chatham and Dover shares, they are per- 
forming a duty they owe to their families, compared 
with which, other obligations are trifling. 

The Directors of the Globe Telegraph and Trust 
Company (Limited) have resolved that the interim 
dividends for the quarter ending the 18th instant be 3s. 
per share on the Preference Shares, and 2s. per share 
on the Ordinary Shares, both free of income tax. 

The Submarine Cables Trust give notice that the cou- 
pons due on the 15th inst, will be paid on and after that 
date by Messrs. Glyn, Mills, and Co., 67, Lombard-street. 
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JACKSON Co. 


(J. ORME & H. M. CAPNER)), 


Manufacturers and Importers 


OF ALL KINDS OF 


CHEMICAL AND SCIENTIFIC APPARATUS 
1 Olt 


AND | 


CHEMICALS. 


18 


LARGE STOCK being always on hand, we are able 
to give prompt attention to Orders for Apparatus 
required for Experiments or Class Teaching at home or 
abroad, . 


PRICE LISTS, 3d. and 1s. each. 


Enclose Business Card for Trade Terms. 


65, BARBICAN, LONDON, E.C. 


The ondon and General Water-Purifying Company, 


PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL, 
Requiring, when once fixed, no attention whatever, 


And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, 
; July, 1866 ; November, 1867; and May, 1870; the Lancet, January 12, 1867, and Testimonials 
H from Dr. Hassall, September 23, 1863 ; Dr, Letheby, February 15, 1865, and December, 1872. 


| 4 Price £1 10s. and upwards. Portable Filters on this System £1 5s. to £3. 


À Patronised and used by her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wal 

at Sandringham ; by H.R.H. the Duke of Cambridge, the ed#¢#e of the Medical Profession, ind 

at the London, St. George’s, Fever, and German Hospitals, and various Lunatic Asylums, 
Institutions, Breweries, &c. 


Pocket Filters 4s, 8d. & 6s.each. Household & Fancy Filters from 12s. 6d. 


WATER-TESTING APPARATUS, FOR DETECTING THE IMPURITIES IN WATER, nos. 6d. and 215. each. ‘‘ Danchell’s 
Testing Apparatus, for Discovering the Presence of Impurities in Water, is a most convenient and portable one.”—Vide Dyke on the 
Preliminary Duties of Health Officers. 
‘“‘This is a very handy case for the Study Table or the Carpet ~~ À It contains the Chief Chemical Tests for Qualitative Water 
analysis, and will be found of use by medical and other men who may have occasion to ascertain in a ready manner whether any of the 
more actual impurities are present or not in the water.” —Vide the Medical Record, January 29, 1873. 


187, STRAND, W.C. (four doors from Somerset House), LONDON. 


Read—“‘ Water : its Impurities and Purifications,” price per post, 2d. 
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Handsomely bound in cloth, gilt, Vols. I., II., III, IV., and V.. Price ros. 6d. each. Nearly. all the back numbers may be had 
through any Bookseller, or of the Publishers. Subscribers’ numbers bound in black cloth, gilt, 2s, 6d. Binding Cases, as. 
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THE “STANLEY. | 


| 
angle, as in the most expensive 
instruments. The stage is pro- 
vided with springs forthe support 
of slide, the body is fitted with 
a medium eye piece and a +-inch 
achromatic, of good perfor- 
mance on such objects as pleuro- 
sigma formosa, but which is 
separable intotwo lower powers, 
suited for such objects as the 
tongue of the bee and injections, 


me portable Microscope is 
contained in a neat mahogany 
box, 7 inches by 3} wide, by 
24 deep, with side condenser, 
live cage and forceps. When 
unpacked and placed in position, 
it presents the very best form of 
stand known to microscopists, 
viz., a tripod, resting on three 
points of support to the body, 
stage and plane mirror, all of 
which parts are inclinable at any 


Price complete, 42s. 


ALABASTHR & CO., 
Scientific Instrument Makers to the Trade, = 
>. GLOUCESTER STREET, QUEEN’S SQU ARE, W.C. 


BRITISH ASSOCIATION MEETING AT PLYMOUTH 1877. 


‘NATURE 


THE AUGUST PART, CONTAINING 
Verbatim Reports of the Speeches of the President, and the 


Presidents of Sections, 
MAY NOW BE HAD AT THE OFFICE. 


PRICE TWO SHILLINGS AND FOURPENCE, 
OFFICE OF “NATURE ”—29, BEDFORD STREET, STRAND, W.C. 
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15) TEL EG REMC... 


“UPRIGHT MAGNETIC MACHINE, 


So tniversally used by the Medical Profossion, 
MANUFACTURER OF 
Fiectrical, Galvanit, Magnetic, Chemical, Photographig,| 
and Pneumatic Apparatus. hy 
Electric Belle and Indicators of every descriplion. 
For Hotels, Warehouses, Manafactories, Mines, and Domestic and General Use. 


19, ASTON STREET, 


S. Co. TISLEY & CO. OPTICTANS, 
172, BROMPTON ROAD, 8.W. (close to South Kensington Museum). 


; PROF. DEWAR’S NEW ELECTROMETER for developing and measuring minute quantities of Electro-motive Forte. 
GALTON’S WHISTLES (with Micrometer Screw) for testing the limits of audible sound, 215. 


TISLEY’S HARMONOGRAPH for Lissajous’ and Melde's figures (graphic drawings of Harmonic Vibrations} om. card or 
on blackened glass—most attractive for class demonstration froin £2 105. to 42% Specimen Curves drawn on card, post free, 


3s. pér dose. 
STEREOSCOPIU giving solid figures of wave Motions, each 15. 
: TEÉLEPHONIC ELECTRICITY. AN Materials supplied for expe srimental purposes, 


Price Lists of . Acoustic A su RÉ fus, with Drawings md Desc ription of the Harmonegy iph, Post Free, ad. 


“ELECTRICAL EXPERIMENTS. 


BAR MAGNETS, HORSE-SHOE MAGNETS, WOUND BOBBINS, 
| SILK COVÉRRD No. 36 WIRE, BINDING SCREWS, DOUBLE LINE. WIRE, SILK: CORR, 
a | SWITCHES, &c, &c. | 


SUPPLEMENTARY LIST POST FREE: 
~ : BERCTHRIC BELLS on the best system from Ss. each. 
INDICATORS ‘with Improved Mechanism. CONSTANT BAT TERIES. WOOD CHENA PUSH 
é BU TTONS. NSULATED WIRE: FIRE ALARMS. THIEF DETECTORS. 
HOTELS & MANSIONS FITTED. STIMATES GIVEN 


ELLUSTRATED CATALOGUES with Diagrams, enabling any Person to own Bells, Post free. 
io Make a Telephone,” wit Whustrations, 13 stamps. 


8 BRIDGE WESTMINSTER SW: 


FACING THE HOUSES OF PARLIAMENT. 


CHEMICAL "APPARATUS. SCIENTIFIC INSTRUMENTS. 


wish to reconttnesd our LARGE STOCK of every description 


PORCELAIN. GLASS, STONE, WOOD, & METAL APPARATUS. 


For Ohemical and Philosophical Purposes and Lectures, 
Medica/, and Experimental Coits and Apparatus, Bunsen s Modified Filter Pumps, from tos, 8d. 


BiecrmcaL ann Ecements. PUSHERS FROM Ss. Per DOZ. TASLE INDICATORS, 


oo 


Illustrations will be sent on à Application. Liberal Discount a ‘allowed to wWholenalo Buyers. 
| WHOLESALE AND MANUFACTURERS : | RE 
of 
n Lig? 
to. Gia. | 
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ENGINEERS AND 


| GREAT GEORGE STREET, WESTMINSTER, S.W. 


Contractors for ‘the Erection and Complete Equipment of Lines of 
ia telegraph, and for the Supply of Telegraph Stores. 
MANUFACTURERS OF TRON POLES AND TELEGRAPH WIRE 


ALSO OF EVERY DESCRIPTION OF 


TELEGRAPH -INSTRUMENTS AND APPARATUS. 


WM. WARDEN, or the late Firm of Warden, Muirhead and Ciark: 


WALTER HALL, 
WIRE MANUFACTURER, 


For Telephones, and every description of Telegraphic Apparatus. 
_ Silk and Cotton Covered Copper Wires, suitable for every kind of Electrical Instrument. German Silver Wires for Resist- 
Mee Coils. Coils for Electric Bells. 
 Percha, and other kinds of Insulated Wire requisite in fitting up Electric Bells 
“Cables for Submarine, Subterranean and Aerial Telegraphs, Mines and Gun 
nétring purposes. Ebonite, Lissue,.Gutta-Percha, Paraffin. ..India-Rubber 


for domestic and other purposes, «T elegraph 
nery Experiments ; also for Naval and Enge 
and Shell-Lac Varnishes, &c., supplied. 


Works: Mansfield Street, Southwark, City Offige & Wsrehouses : 10, Love Lane, Wood B.C; 


{NDIA-RUBBER, GUTTA- -PERCHA, AND TELEGRAPH 
WORKS COMPANY, LIMITED, 


and Aerial. 
—India-Rubber and Gutta-Percha covered fn all gauges. 


INSTRUMENTS Morse" Inkers, Single Néedle, Presce's & system of 


Alphabetical, 
Sémhaphore Block Instruments, Resistance Coils, Sir. W. Themsgn’s and other 
Galvanometers, Condensers, Testing Instruments, &c. 


BATTERIES, -SOLE MANUFACTURERS FOR GREAT BHITAIN, IRELAND, AND THE 


COLONIES OF THE CELEBRATED .LECLANCHE BATTERY, which has 
received the most favourable reports from Telegraph “Emyineers, and is in generaluse on English 


and Continental Railways. As a Battery for all Telegraphic purposes it is undoubtedly pre-enhinent. - 
All other kinds of Batteries also manufactured. Ebonite Ce ls, Carbon Plates, &e. 
INSULATORS "Ebonité, Porcelain, Brownware, &c, 


MANUBACTURERS OF THe Most Impkoven AprarATUS Por RAILWAY BLOCK-SIGNALLING. 


GUARD” COMMUNICATOR. 
|‘ FRLEGBA PE STORES AND APPARATUS OF EVERY DESCRIPTION, 


# INDIA. RUBBER, GUTTA 
| ars of 2. Complete System. of Toxpedoes for Harbour and Coast Defence, and 

SIL VERTOWN PATENT FIRING DATTERY, 
A Constant Battery attes'y for Mining and Blasting Purposes. 
ENTERED. INTO fe the? SURELY CONSTRUCTION, aad MAINTENANCE of 


Needle and other Instruments ‘Wound and Tested to order. India-Rubber, Gutta~ 


‘omices and Warehouses: 106 & 100, CANNON ST; LONDON, EC. | 


TRLEGR APH-ENGINEERS AND MANUFACTURERS 


SEMAPHORE REPEATERS, “LIGHT” INDICATORS, AND WALKERS “PA SGENGER AND 


TORPEDO APPARATUS 
PERCHA, & TELEGRAPH WORKS COMPANY Patentres 


